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IIM.02 «Y4yacTHe B OpraHu3anuu NPpoOu3BOACTBEHHOH AeATeJIbHOCTH
CTPYKTYPHOI0 noapasaejeHus» (nanee — MP)

15 crienranibHoCcTH 15.02.16 TexHo10rusi MAIIMHOCTPOEHUSI

PaspaboTan:
npenogasareins [IK BI'TY

[Ipencenarens [TLIK

CornacoBaHo:
3amecturens qupekropa [IK BI'TY
1o y4eOHO-MeTOIMUeCcKoi padboTe

M.A Ilepmskosa

MP paccMmoTpeHa 1 0Jj00peHa Ha 3aceIaHiK IPEAMETHO-
IUKIIOBOM KoMUCCHH « TexHonorust MammHocTpoeHus» 11K
BI'TY (namee — I1LIK)

ot «20» ampens 2023 ., mpotokon Ne 9

JL.M.Kypamosa

T.E.banamoBa

© Ilepmaxosa M.A.
© OI'BOY BO «bpsHCKHIA TOCYIapCTBEHHBINA TEXHIYECKHIHA
YHHUBEPCUTET»



BBenenue

['maBHO¥W 3amaveit cpeaHero mnpodeCCHOHATLHOTO O0pa30BaHUsS SIBISETCS
MOJITOTOBKA KOMIETEHTHBIX clienuanucToB. B mpomecce  dopMupoBaHus
npoeCCUOHATBHBIX U OOMIMX KOMIETEHIMH MPAaKTUYECKUE 3aHATUSI 3aHUMAIOT
IIPOMEKYTOYHOE IIOJOKEHUE MEXAY TEOPETUYECKUM W MPOU3BOJICTBEHHBIM
oOy4eHHUEeM U CIy>KaT OJHUM M3 BAXKHEHIIMX CPEACTB OCYILECTBIICHHS CBS3U
T€OPUHU U MPAKTUKHU.

[TpakTrdeckre 3aHATHUS SABJISIOTCS HEOTHEMJIEMBIM TAallOM U3YUYCHUS 110 YueOHOM
nucuuiimae 1IML02 «Y4yacTue B OpraHu3anuy NPou3BOACTBEHHOM
NeATeJIbHOCTH CTPYKTYPHOI'O MOAPAa3AeJIeHUs»

Y IIPOBOJIATCS C LIEIIBIO:
— (dopMupOBaHUS MPAKTUYECKUX YMEHUN B COOTBETCTBUU C TPEOOBAHUAMMU K

YPOBHIO MTOJATOTOBKU 00YYAIOIINXCsl, yCTAHOBICHHBIMU paboueit
IIPOIPaAMMON;
- 000011eH s, CUCTEMATU3ALNH, YTIIIyOJICHHUS, 3aKPETUICHHS] TOJTyYE€HHbIX
TEOPETUYECKUX 3HAHUM;
~ TOTOBHOCTH HMCHOJIB30BAaTh TEOPETUYECKUE 3HAHUS HA MTPAKTHKE.
BblosIHEHE TPAKTUYECKUX padOT MPU3BAHO CIIOCOOCTBOBATH 3aKPEIIEHUIO
TEOPETUYECKUX 3HAaHWM, (HOPMHUPOBAHUIO YMEHUU W CIOCOOOB NEWCTBHI yepe3
CaMOCTOSITEJIbHYIO JESATEIBbHOCTh CTYJICHTOB. Benymen IUIakTUYECKOW LEIbIo
IIPAKTUYECKUX 3aHATAN SABJISIETCS dbopmupoBanue IIPAKTUYECKUX
(mpodeccroHaNbHBIX) YMEHMM — BBIIIOJIHEHHE OINPEACNIEHHBIX JIEUCTBUM,
orepanuii, HEOOXOAUMBIX B MOCIEIYIONIEH MPOPECCHOHATBHON EATeTLHOCTH.
OcHOBHas 3ajaya NPAKTUYECKUX pabdOT - HAYYUTh CTYJCHTOB MPUMEHSIThH
TEOPETUYECKHUE 3HAHMS B TPAKTUUECKUX CUTyaLUAX.
BrIOnHEHNIO NMPaKTHUYECKUX 3aJaHUM Ha YPOKE NPEALIESCTBYET NPOBEpPKa
3HAHUM CTYJEHTOB, UX TEOPETUYECKON I'OTOBHOCTH K BBIINIOJIHEHHUIO IIPAKTUYECKON

paboTHI.



CtpykTypa ¥ COJEp)KaHHME TMPAKTUYECKUX paldOT BKIOYAeT B ceOd
CIIEIYIOIIME DJIEMEHTBhI: TeMa, IeJib BBINOJIHEHUS paldoThl, 000pyIOBaHUE,
porpaMMHOE OOECIeYeHUEe, METOJUYECKUE YKa3aHUsl MO BBIMOJHEHUIO PadOTHI,
KOHTpPOJIbHBIE BOmpockl. [lo kaxmoit pabore HeoOXoaumMo OGOPMHUTH OTUET B
COOTBETCTBUU C TpeOOBAaHMSIMH, CJEJIaThb BBIBOJIbI, OTBETUTh HAa KOHTPOJIHHBIC
Bonpockl. OTueT O BBHINOJHEHHOW paboTe TPEACTABISAETCS  CTYICHTOM
MPENOJABATEN0 ISl TMPOBEPKH, B TOM YHUCJIE C 3allUTOM pe3yJbTaToB, M
otnleHuBaHusi. OT4ET MOXKET ObITh MPEJCTABICH KakK B IHUCbMEHHOM, TakK H
MeYaTHOM BUJIE.

[Ipaktuueckue 3ansatus no yueonoi agucrumuirie I1IM.02 «Yuacrtue B
OpraHM3aluM MPOM3BOICTBEHHOM /1eSITeIbHOCTH CTPYKTYPHOIO
noJapasaeaeHusD)

CIOCOOCTBYIOT (POPMHUPOBAHUIO CISAYIOMNUX OOIMKX 1 MPOGECCHOHATBHBIX

KOMITETEHIIHM:

OK1. [IoHnmaTte CymHoCTb U Yepes nmpuBUTHE JTHOOBU K AUCLHUIIIINHE

COLMAJIbHYI0 3HAYMMOCTh CBOEH KaK Jaronii 6a30BbIE 3HAHUS IS

Oy ny1ueit mpodeccru, NPOSBISTE K HEl | opagenus MpodecCHOHATEHBIME

YCTOWYMBBIN HHTEPEC. 3HAHUSIMU, Yepe3 JEMOHCTPALUIO
npo(ecCHOHATBHBIX KOMIIETEHIIMM JIJ1s
KOTOPBIX HEOOXOAMMBI 3HAHUS B
OpraHU3alNH MPOU3BOJACTBEHHON
NEATENIbHOCTH CTPYKTYPHOTO
NOAPA3ACIECHUS.

OK2. Opranu3oBbIBaTh COOCTBEHHYIO UYepes opraHu3anuio CaMOCTOATEIBHON

NEeSITeTbHOCTD, BHIOUPATH TUIIOBHIE paboTHI IO JUCHHUILIAHE, SKCKYPCHUU Ha

MCTOJbI U CITOCOOBI BBITTOJIHCHHS IIPOU3BOJACTBO, OPraHU3ALIIO

npo¢eccHOHANbHBIX 3a11a4, OLCHHBATD | KOHKYPCOB, OIMUMIINA], YIaCTHE B

1X 3 PEKTUBHOCTH M Ka4ECTBO. PA3ITMYHOTO POJIA AKIHAX.

OK3. [IpuHuMaTh penieHus B UYepes coomoaenue Th, pemenue

CTaHJAPTHBIX U HECTAaHJAPTHBIX npoOJIEMHBIX 3aJ1a4, COOJII0ACHUS

CUTyalludX U HCCTHU 3a HUX MIPpaBUIL CaHIIuHa.

OTBETCTBEHHOCTb.

OK4. OcymiecTBiATh IOUCK U Yepes paboty co cpeacTBaMu

UCIIOJIb30BAHNE HH(POPMAIUH, uH(poOpMaIK 1, UCIIOJIH30BAHUE

HE00X0UMOIA 171 3G PEKTUBHOTO npodeccuoHaIbHOM IUTEepaTyphl.

BBIINOJIHEHUS TPO(eCcCHOHATBHBIX

3as1a4, MpoheCcCUOHAIBHOTO U

JMYHOCTHOTO Pa3BUTHSL.

OKS. Hcnonb3oBath MHpOpMamoHHO- | Yepes UCIONB30BaHUE HA 3aHATHIX




KOMMYHHKAITHOHHBIC TEXHOJIOTHH B
poeCCUOHAILHON JISITEIIbHOCTH.

UH()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH.

OK®6. PaboTath B KOJIJICKTHUBE U
KOMaH/Ie, 3 PEKTUBHO 00IIATHCS C
KOJIJICTaMH, PYKOBOJICTBOM,
MIOTPEOUTEIISIMU.

Yepes opranu3alifio TpynmnoBbix Gopm
paboThI HA 3aHATUSAX U BO BHEYPOUHOU
JeSITeTbHOCTH

OK7. bpats Ha ce0st OTBETCTBEHHOCTh
3a pabOTy UJIEHOB KOMaH/IbI
(MOTYMHEHHBIX), 33 PE3yJIbTaT
BBITIOJIHEHUS 3a/I1aHH.

UYepes ncnonap30BaHuEe COBPEMEHHBIX
neJaroruueckux TeXHOJIOTMi Ha
3aHATHUSAX 110 OpraHU3alMKA padOThI
CTPYKTYPHOTO MOJPa3AeICHHUSI

OKS8. CaMOCTOSTEIbHO ONPENEIIATh
3a/1a4n Mpo(ecCHOHAIBHOTO
JUYHOCTHOTO PA3BUTHSI, 3aHUMAThCS
caM000pa3oBaHUEM, OCO3HAHHO
TUTAHUPOBATH MTOBBIIICHUE
KBaJTU(DUKALIUH.

Uepes hopMupoBaHue y CTYJIECHTOB
3HAYMMOCTH CBOCH OyayIen
npodeccun U MOHUMaHWe 3HAUCHUS
po¢eCCHOHATLHOI0 POCTa

OKO9. OpueHTUpOBaTHCS B YCIOBUAX
94acTOU CMEHBI TEXHOJIOTHUH B
npodeCCUOHAILHON JIeATEIIbHOCTH.

Yepes npruMeHEHHUE HA 3aHATUSAX
COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTUHI

[1IK2.1 YyacTBOBaTh B INTAHUPOBAHUU U
OpraHu3aIyu padoThl CTPYKTYPHOTO
NoApAa3ACICHUSI.

Uepes UCOIB30BAHKUE B YUEOHOM,
BHEYPOUYHOU U CaMOCTOSATEIIbHOM
nesTenbHOCTH (PopM padoThI,
NIOKAa3bIBAIOIINX CTAHOBJICHUE U
3HAYEHHUE MPEAMETA OPraHU3aLus
paboThl CTPYKTYPHOTO MOpPa3/IeiIeHHUS,
dhopM B METOJOB OpraHU3aIuN
IPOU3BOICTBEHHOI'O U
TEXHOJOTHYECKOI0 MPOLIECCOB

[1K2.2 YyacTBOBaTh B PyKOBOJICTBE

paboTO CTPYKTYPHOTO TOPA3ICIICHHUSI.

Yepes ncnonp30BaHUE HA 3aHATUSIX U BO
BHCYPOYHOU NIEATETLHOCTH MPUHIIAIIOB
JIEJI0BOr0 OOIIEHHUS B KOJUIEKTHUBE,
0co0OEHHOCTEN MEHEDKMEHTA B 00J1acTH
poeCCHOHAIILHOM IESITCIBHOCTH.

I11K2.3 YyacTBOBaThH B aHAJIN3E
MPOLIECCA U PE3YJIBTATOB JACITEIbHOCTH
110JIpa3/ICJICHUS.

Uepe3 yuyacTue B aHAIIM3€E pPe3yIbTaTOB
NEeATEIbHOCTH MOpa3/ICICHUS.




B pesynbTaTe ocBoeHMs y4eOHOW TUCITUTUTMHBI 00YYAIOMUNCS TOJKEH:

UMeTh NPAKTUYEeCKHIl ONbIT:

- y4acTHsl B TUIAHUPOBAHUHU U OPTraHU3AIMK PA0OTHI CTPYKTYPHOTO MOPA3ACIICHNUS;
- y4acTHe B pyKOBOJCTBE pabOTOM CTPYKTYPHOT'O MOAPA3ICTICHUS;

- YYacTH€ B aHAJIM3€ MPOLECCA U PE3YJIbTATOB AESITEIbHOCTH NOAPA3ACICHUS;
yMeThb:

- palMOHAJIBHO OPraHW30BBIBATH pPabOYME MECTa, YYacTBOBAaTh B PaCCTaHOBKE
KaJpoB, 00eCIeurBaTh UX NMPEAMETaMHU U CPEACTBAMH TPY/a;

- paccuUuThIBaTh IOKA3aTENH, XapaKTepusyrolue 3P(EeKTUBHOCTb OpPraHU3ALMH
OCHOBHOTI'O U BCIIOMOT'aTEJIbHOTO 000PYI0BaHUS;

- IPUHUMATh U PEATU30BbIBATh YIIPABIECHUYECKHUE PEIICHMUS;

- MOTUBHUPOBATh PAOOTHUKOB Ha PEIICHHE MPOU3BOJICTBEHHBIX 3a/a4;

- YOpaBiIsTh KOHQIMKTHBIMU CUTYALUSIMU, CTPECCAMU U PUCKAMHU.

3HAaTb:

- 0COOCHHOCTH MCHCI)XKMCHTA B obOnacTH HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTH,

- I[IPUHOUIIBI, (1)OpMI)I n MCTOAbI OpraHu3alvii IIPOU3BOIACTBCHHOI'O H
TCXHOJOI'MYCCKOI'O ITPOLCCCOB,

- IIPUHIUIIBI JCJIOBOI'O O6IHCHI/I${ B KOJILICKTHUBC.

JIJIs yCTIETITHOTO BBITIONHEHUST TIPAKTHIECKUX paboT oOydaromuecs 00s13aHbI
O3HAKOMHUTBHCS C TIOPSJIKOM HX MPOBEJCHUS U U3YYUTh COOTBETCTBYIOIINE Pa3/eIibl
TEOPETUYECKOTO Kypca.

OOyuaromuecs JODKHBI YETKO TPENCTaBIATh 3a7ady, YMETb IPOBOIUTH
HEO0OXOIMMBIC PACUETHI.

OO0mue ykazaHusi K BbIIIOJJHEHHUIO padoT

[lepen HayanoM BBIMIOJIHEHHUS pPa0OTHl BHUMATEIBHO O3HAKOMBTECH C
MHCTPYKIUEH, 3aIaHUEM K MPAKTUYECKOMN padoTe.

OTtuer opopmiIsieTcss Ha JIMCTAX CO LITaMIOM. B oTuer BhummTe TeMmy, LENib
paboThl, 000pymOBaHME, MporpaMmmHoe obecrieueHue. [Ipy BBIMOIHEHHH PAOOTHI
clelyiiTe NpPUBEICHHBIM NyHKTaM IU1aHa. HoMep MyHKTOB M HX Ha3BaHUS
JOJIKHBI COOTBETCTBOBATH JIPYT IPYTY.

[To Mepe BbINONIHEHUS pabOThl HEOOXOAUMO C(HOPMYIIMPOBATH BHIBOI.

Otuersl odopmisitoTcs B KypHasie. Ha TUTynbHOM JMCTE€ AOJKHBI OBITh
yKa3aHbl: Ha3BaHUE NpeaMeTa, rpynna u ¢aMuius cryfeHTa. TUTYJIbHBIA JTUCT
oopmisiercsa Ha popmate A4



IIpakTuueckas padora Ne 1
Tema: «OnpenesieHue THNA MPOU3BOACTBA 1JIs1 JAHHBIX YCI0BHUID).

Metoanueckasi nejab: Fcrnosib30BaHNE TEOPETUUECKUX 3HAHUM B PEICHUHU
MPAaKTUYECKUX 3a7a4.

IIpomoKuTEeIbHOCTD 3aHATHSA: 2 Yaca.

MeToauveckoe  JOKYMeHTAJIbLHOE o0ecrneuyeHune:

1.MeTonuueckue peKOMEHIAIMHU IO BBITIOJIHEHUIO MPAKTUYECKON PaOOTHI.
2.KOHCIIEKT JIEKITUH.

3.JIuctel hopmarta A4, pyuka, TUHEMKa, KapaHAalll, KaTbKYISTOP.
Jluteparypa:

H.N.HoBunkwuii, A.A.T'opromikun «OpraHuzamusi Ipou3BOICTBaY

Oﬁmue TCOPECTHYECCKUEC PEKOMCHAAIIUHN K BBINNOJTHCHUIO IPAKTHICCKOIO
3aHATHA.

[Tox TuMOM NPOU3BOJCTBA TMOHUMAIOT KOMIUIEKCHYIO XapaKTEePUCTHKY
OCOOCHHOCTEW OpraHu3allMi W  TEXHUYECKOTO YPOBHS  MPOMBIILIEHHOTO
npousBojAcTBa. Ha TUm MamMHOCTPOUTENHHOTO TMPOU3BOJCTBA OKa3bIBAIOT
BIIMSIHUE CJIEAYIONINE (haKTOPHI:

- YPOBEHb CIICIMAIN3AIINH;
- MacmTad Mpou3BOJICTBA;

- CJIO)KHOCTh M YCTOMYMBOCTh HOMEHKJIATYPbI U3AEIUN; BbIIensoT Tpu
OCHOBHBIE TUIIA ITPOU3BO/ICTBA!

- €IUHUYHOE;
- CEpHuUHOE;
- MaccoOBOE.

Eounuunoe npouzsoocmeo mpenycMaTpPUBACT IMITYYHBIA BBIMYCK H3ACIIUAN
pa3HOOOpa3HOW M HEMOCTOSIHHOM HOMEHKJIATYpPhl OTPAaHUYEHHOTO MOTPEOJICHUS.
Baxxneime 0oCOOCHHOCTH 3TOTO THUMA!



- MHOTOHOMEHKJIATYPHOCTb BBIITYCKa€MON IPOIYyKLIHH, 3a4aCTYy IO
HEIMOBTOPSIOIIECHCS;

- OpraHu3anuysd pa601mx MECT IO TE€XHOJIOTHYECKOMN cricouain3alnuy,

- OTCYTCTBHE BO3MOKHOCTU 3aKPEIUICHUS! MOCTOSHHOW HOMEHKJIATyphl
JeTajeH, y3Ja0B, arperatoB, COOPOYHBIX U MOHTAXKHBIX OmNepaluii 3a pabounumu;

. UCIOJIb30BaHUE YHUBEPCAIBHOIO O0OPYAOBAHUS M TEXHOJIOTHYECKON
OCHACTKU;

- Hau4ue 00JBIIOT0 00BEMA PYUHBIX COOPOYHBIX M IOBOJOYHBIX
OTEepalHnii;

- TIPEUMYIIECTBEHHAs] YUCIEHHOCTh BRICOKOKBATU(UIIMPOBAHHBIX pabOUnX
-YHUBEPCAJIOB, 3aHATBIX B IPOU3BOACTBEHHOM IIPOLIECCE;

- OoJpmag JJINTCIIbHOCTD IIPOU3BOACTBCHHOI'O IIUKJIA,
- 3HA4YUTCJIbHA] BCIMYHMHA HC3aBCPIICHHOT'O ITPOU3BOACTBA,

- HEIIeJIeCOOOPa3HOCTh aBTOMATH3AIlMK IPOIIECCOB KOHTPOJISI KadecTBa
WU31CIINM;

- OTHOCHUTEJILHO OOJIBIITNE 3aTPaThl )KUBOTO TPYa.

Ceputinoe npou3z600cmeo peayCMaTpuBaeT OJHOBPEMEHHOE HM3TOTOBJICHHE
W3JECIUN CEPUSMHU LIMPOKOM HOMEHKIATYpPbl OJHOPOJHOW IPOAYKIMH, BBIIYCK
KOTOPOU MPOJOJKAETCS B TCUEHUU MTPOAOJKUTEIBHOTO BPEMEHHU.

Iloo cepueti nonumarom BBITYCK psiJja KOHCTPYKTUBHO - OJMHAKOBBIX
W3CIUN, 3allyCKaeMbIX B IPOU3BOJICTBO MApPTHUSMH, OJHOBPEMEHHO WIIH
MOCJIeI0BATEIbHO, HEMPEPHIBHO B TEUCHHE TIAHOBOTO MEpHO/Ia.

Baxxnenmme 0coOOEHHOCTH ATOTO THUIIA:

- TIOCTOSTHCTBO OTHOCHUTEIBHO OOJIBIIIOW HOMEHKJIATYpPbl MOBTOPSIOIIEHCS
MPOAYKIINH, U3TOTOBJISIEMON B 3HAUUTEIbHBIX KOJIMYECTBAX;

- cricuuaim3anus pa60‘II/IX MCCT IJIA BBIIIOJIHCHHA HECCKOJIBKUX OHCpalll/If/'I,
3aKPCINICHHBIX 34 KOHKPCTHBIM pa6quM;

- TMEePUOAUYHOCTH U3JICIUN cepusiMu, 00paboTKa JeTalell MapTUsIMu;

- Tpeobiialanue CIeruaibHOT0 000PY/I0BaHMS U CIIEIIUAIBHOTO
OCHAIIICHUS;



- HaJu4Yue HE3HAYMTEIIBHOTO O00BbEMAa PYdYHBIX COOPOYHBIX |
JIOBOJIOYHBIX OTIEPALIHL;

MNpCUMYIICCTBCHHASA YUCIICHHOCTD pa60q1/1x cpezLHeﬁ KBaJII/I(l)I/IKaIII/II/I;

HC3HAUUTCIIbHAA NJJIUTCIBbHOCTD IIPOU3BOJCTBCHHOI'O IIUKJIA,

aABTOMAaTHU3allvsl KOHTPOJIA Ka4CCTBa U3TOTOBIIIEMOM IMPOAYKIINH,

THUIIHU3aluA TCXIIPOHCCCOB U OCHACTKHU.

Maccosoe npouU3B800CMeE0 XapaKTepus3yercs HEMPEPHIBHOCTHIO u
OTHOCHUTEJIbHO  JIMTEIBHBIM  TIEPUOJOM  HW3TOTOBJICHHUS  OTpaHUUYEHHOU
HOMEHKJIATYpbl OJHOPOJHOM MPOAYKIUM B OOJBIIMX KOJIMYEeCTBax. MaccoBoe
MPOU3BOJICTBO - BbICIIAsl (popMa CHelUaTn3alMyd MPOU3BOJACTBA, MO3BOJISIONIAS
COCpeIOTauyuBaTh Ha TMPEANPUATUM  BBIMYCK OJHOTO WM  HECKOJBKUX
TUTIOPA3MEPOB OJHOMMEHHBIX U3IEITHM.

Baxxneimme 0coOOEHHOCTH ATOTO THUIIA:

- CTpPOro yCTaHOBJICHHBIN BBIITYCK HEOOIBIION HOMEHKIIATYPbl U3/1EIIUN B
0O0JBIIOM KOJIMYECTBE;

- cnenuanu3anus paboyux MECT JUIsl BBIIOJIHEHUS, KaK MPaBUIIO, OJHOU
3aKpEIVIEHHOMN ONEpanuu;

- PaCIIOJIOKCHHUC pa60q1/IX MCCT B TOPAAKE CIICAOBAHUA onepaunﬁ;

- OONBIION yAENbHBIA BEC CIHENUAIBHOTO U  CHEIUATM3UPOBAHHOTO
000py1OBaHUS;

BBICOKHM MMPOLCHT KOMIIJICKCHO - MCXaHU3UPOBAHHBIX U
ABTOMATHU3UPOBAHHBIX onepam/lﬁ;

MHUHHUMAJIBbHOC IIOATOTOBHUTCIIBHO - 3aKIIIOYHUTCIIBHOC BPCMs Ha OIICpAllnH;

PE3KOE COKpaIeHUE PYUYHBIX padoT;

BBICOKAs CTETNEHb 3arpy3Ku paboyux MecT;

- TpUMEHEHUE Tpyaa pabournX HEBHICOKOW KBATM(DUKAIINY, BRITOTHSIIOMINX
3aKPEIVIEHHYIO 34 KaKJIBIM U3 HUX OIEPaLNIO;

- MEHbIIAs JUIUTEIBLHOCTh MPOU3BOJCTBEHHOTO IMKJIA 1O CPABHEHUIO C
CEpUMHBIM;

- HOCHTpalInu3alusd yIpaBJICHHA IIPOU3BOJACTBOM;



- BBICOKHM YPOBCHb aBTOMATU3AUN KOHTPOJIA Ka4CCTBA HSHGHHﬁ;

- IIHUPOKOC NPUMCHCHHC CTATUCTHYCCKUX MCTOAOB YIIPABJICHUA
IMPpOU3BOACTBOM.

Ilenv pabomei: Hay4nTHCS ONPENEIATH TUII TPOU3BOACTBA
MalIMHOCTPOUTEIBHOIO MPEANPUITHS pACUETHBIM U TAOJIMYHBIM CIIOCOOOM.

3aoanue:

1 OHpGI[GJII/ITI) THUII IIPOU3BOJACTBA MAIIIKMHOCTPOUTCIIbHOI'O IIPCAIIPUATHUA
COT'JIaCHO BBIJAHHOI'O 3aJaHHA.

2 CuemaTs BBIBOI.
Onpeaesienne TMIIA IPOU3BOACTBA

Tun npous3BOACTBa C OPraHMW3AIMOHHOM TOYKHU 3PEHUS XapaKTEPU3YEeTCS
CPEIHUM 4YHUCJIOM ONepaluii, BBINOJHAEMBIX Ha OJHOM pabodem Mecte. Tun
MIPOU3BO/JICTBA OMPEIEACTCS ABYMS CITIOCOOAMU: PACUETHBIM U TaOJIMYHBIM.

Pacuemnwviii cnocobd OIIPCACIICHUA THUIIA ITPOU3BOACTBA.

OmnpenensieM KO3(pPUIUEHT 3aKpEIICHUs ONEPALIHiA:

rie Moy - 00111€e YMCIIO OTepalinii, BHITIOJIHIEMBIX B 1IeXe (Ha y4acTKe) B
MECSILL;

Cog - UHCIIO €AMHUIT 000PYAOBAHUS, IEUCTBYIOIIETO B IIeXe (Ha y4acTKe).
[IpuHATO CUMTATH, ECIU:

K3 = o1 20 10 40 - npon3BOJICTBO METKOCEPUINHOE;

K3 =0t110 110 20 - npou3BOACTBO CPEIHECEPUINHOE;

K3 = ot 210 10 - npon3BOACTBO KPYITHOCEPUUHOE;

K3 =1 - maccoBoe.

Tabauunwl cnocob onpesereHus TUIa Nporu3BOACTBA.

B 3aBucumoctu oT 00beMa BbIIyCKa U MAacCChl U3ACIHI OMpeaeisieM THIl
IPOU3BOJICTBA COMIACHO JAaHHBIX, KOTOPbIE MPUBOATCA B Ta0uIe 1.



Tabauna 1 - OprueHTUPOBOYHBIC TaHHBIE IS ONIPESICHHS THUIIA

IPOU3BOJICTBA.
Tun UYucno oOpabaTpeiBaeMbIX JIeTajaeii OJTHOTO
NMPOU3BOICTBA THTIOpa3Mepa B TOJT
TSKEIBIX Cpennux JI€rkux
(maccoit 6omee 100 | (maccoit 10... .100 | (maccoit 1o 10xkr)
KT) KT)

Enunnunoe o 5 o 10 o 100
MenkocepuitHoe 5...... 10 10....200 100... 500
CpenHecepuiiHoe 100....300 200 500 500 5000
KpymnHocepuiinoe 300....1000 500 5000 5000 50000
MaccoBoe bonee 1000 Bonee 5000 Bbonee 50 000

I[aHHI)IG PCKOMCHAAIWH 110 XapPpAKTCPHUCTHUKAM THUIIA ITPOU3BOACTBA CBOAUM B

TabauIy 2.

Tabnuua 2 - XapakTepucTUKHU TUIIOB MPOU3BOJCTBA

Tun OpraHu3aIMoHHO - TEXHUYECKHUE MMPU3HAKU TIPOU3BOJICTBA
[TpousBon
CTBa MI3HAKH MPOU3BOJICTBA
Komnuaects |Mcnonwiye |MeTon Bun Koaddur |Cpen
0 Aetane-  |[Moe PaCCTaHOBKH | IBMKEHUS UCHT HUM
omepanuii  |06opysoBa [000py0-  |[IPEAMETOB  |pUTMHUYH [pa3ps
3aKper- HUE JIOBaHUS 10 |Tpyda OCTH hi§
JEHHBIX 32 pabouum Ipou3Boj [pabou
pabouum MecTam CTBa ux
MECTOM
Enunnun (Heonpenen |Yuuepcain|Texnonoruu |[locnenosare |He 6onee |4-5
o€ €HHOE bHOE E€CKHUI JILHBIA 1,0
Cepuiinoe|(2-15 Yuusepcan|[Ipeametno- |[Tocnenosare |He 6onee (2-3
BHOE CO  |TPYIIIOBOM, |IBHO- 1,0
CICIUANBH [TPEIMETHO- |TapajiIcIbHBI
oun LETTHOM ,
OCHACTKOM, TapajieIbHbI
CIICI - 51
JIbHOE
MaccoBoe (1 Crnenunan |[Ipeamerno- |[Tapamnensasi|l,0 Boiiie
bHOE NOTOYHBIA  |i1 3-T0




KOHTpOJ]l)HLIe BOITPOCHI
1 ]_—[aTB OIIPCACIICHUC TUIIA ITPOU3BOACTBA.

2 Kakue TuIbI IPOU3BOACTBA XapaKTEPHBI U1l MAIIMHOCTPOUTEIIbHBIX
IpEeAnPUATAN?

3 JlaTth XapaKTepUCTUKY Ka)KIOTO THIA MPOU3BOJICTBA U TTPOBECTH
CpaBHUTENIbHBIN aHATHU3 (TI0 BEIOOPY).

4 Ha3zoBute /1Ba criocoba onpeneseHus TUIa MPOU3BOICTBA U YKAKUTE,
KaKol u3 HUX Hanbosee TouHbli. OO0CHYHTE CBOE BhICKA3bIBAHUE.

5 Cdopmynupyiite moHsaTre KodphuiinenTa 3aKperieHus onepamuu u
OOBSCHUTE, JJIS YETO €r0 PACCUUTHIBAIOT?

6 Uemy paBeH (OpUEHTUPOBOYHO YUCICHHO) KO (DHUITMEHT 3aKperIeHUsI
oTiepanus Jyisl KaXa0ro TUIIAa MPOU3BOICTRA.

ITopsinok BbINOJIHEHUS PA0OThI:

1.ITomydeHne NCXOOHBIX JAHHBIX JUISl pacyera.
2.03HaKoOMJIEHHE C LIEBbI0 U TIIaHOM paboTHI.
3.0npeneneHre TUNa MAaIIMHOCTPOUTENBHOTO IMTPOU3BOJICTBA.

JdomaiHee 3aganue:

KoHcnekT nexuuii.
JI1 c1p.30-34



IIpakTnyeckas padora Ne2

Tema: U3yueHne TUNIOBBIX MOJIOKEHUI 0 MOAPa3AeJIeHUIX
MAIIMHOCTPOUTEILHOro npeanpusatus. CocraBjieHue 10JIKHOCTHOM
HHCTPYKIUMU.

Ienv pabompr: I3yuuTh TUMOBBIE TIOJOXKEHHS O IOApPa3ICIICHUSAX
MAaIIMHOCTPOUTENILHOTO MpeanpusaTus. HayduTbCcs COCTaBIATh JOJKHOCTHYIO
UHCTPYKIIHIO.

IIpomoxkuTEeIbHOCTD 3aHATHA: 2 Yaca.

MeToauyeckoe ¥ JOKYMEHTAIbLHOE o0ecreyeHue:

1.Meroanueckre peKOMEHIalUU 110 BBIMOJHEHHUIO MPAKTUYECKOU PabOTHI.
2.KOHCIEKT JeKIHiA.

3.JIuctel hopmarta A4, pyuka, TUHEMKA, KapaHaalll, KaTbKyJIsSTOP.
Jluteparypa:

H.N.HoBunkuii, A.A.I'opromkun «Opraausanust Ipou3BOICTBaY

Oﬁmne TCOPETHYECCKHUE PEKOMEHAAIIMH K BBINIOJTHCHHUIO ITPAKTHYE€CKOI0
3aHATHA.

JleJieHUe HA KATeropuM NMepcoHaJia npeanpusTius

Ha MammHOCTPOUTENBHBIX NPENIPUATHAX MNPEAYCMOTPEH ONPEACICHHBIN
mITaT paboTaIIUX, KOTOPBIX AEAT Ha CIASAYIOLINE KaTErOpUN:

IPOU3BOICTBEHHBIC (OCHOBHBIC) paboywe;

BCIIOMOTaTebHbIe pabouue;

WHXXEHEPHO - TexHuueckue padourie (MTP);

CITyXKaIllue;
- Miaamui obcmyxuBaromuii nepconan (MOIT).

IIpouzsoocmeennvle (ocnognble) pabouue — 3TO pabouue
MEXaHOCOOPOYHOTO MPOU3BOJICTBA, HEMOCPEICTBEHHO BBIMOJHSIONIME ONEpaluu
TEXHOJIOTUYECKOI0 Mpoliecca.



Bcnomocamenvnvie  pabouue — He yd4acTBYIOT B TEXHOJIOTHUYECKOM
npoLecce, a 3aHAThl 00CITYKUBAHUEM €TO0.

UTP - BBIONHAIOT OOSI3aHHOCTH 10  YNPABJICHUIO, OpraHu3aluu U
MOATOTOBKE MPOM3BOACTBA M 3aHUMAIOIINE JOKHOCTH, JIJII KOTOPHIX TpeOyeTcs
KBATM(PUKAIUS WHKEHEPa WIH TEXHUKA.

Cnyscawue - paOOTHHKH, BBIMOJTHSIONINE B COOTBETCTBHHM C 3aHHMMAaeMOM
JOJDKHOCTBIO ~ aJIMUHUCTPAaTUBHO -  XO3SUCTBEHHBbIE  (YHKIUMU, BEAYIIUE
(¢buHaHCUPOBaHUE, YUYET, CTATUCTUYECKUN YUeT, pellIalolIie COIUAIbHO - OBITOBBIC
Y TI0JJ00HBIE BOIIPOCHI.

Mnaowuti  obcryscusarowuti  nepcoHar  — CTOPOXKa, TapAepOOIIUKH,
yOOPIIMKH OBITOBBIX U KOHTOPCKUX IMTOMEIIECHUH.

KBanupukanmoHHasi XapaKTepUCTHKA

Ha KaXXIYIO KaTCToOpHUIo IMPONU3BOACTBCHHOI'O IepcoHalia
NMCCTCs KeaﬂucﬁukaquHHaﬂ xapakmepucmuka — KpaTKOC H3JIOKCHHUC OCHOBHBIX
3aJa4, HAaBbIKOB U YMGHHﬁ, IIpaB " 06}IBaHHOCTeﬁ, IMPCABABILICMBIX K PA3JIMYHBIM
ClriCcouaJInucCTam.

KBanudukannonHas XapakTepUCTUKA I KaXJIOW JOKHOCTH HUMEET TPHU
pasznena:

1 "JlomxHOcTHBIE 00s3aHHOCTH". B 9TOM pazzene ycTaHOBIEHBI OCHOBHbBIC
GyHKIIUA, KOTOPBIE MOTYT OBITh IOPYYEHBI PAOOTHUKY TTOJTHOCTBIO WM YaCTUYHO.

2 "JlomxeH 3HaTh". B 3TOM pasznesne comepkaThbCs OCHOBHBIC TPEOOBAHUS,
MpeIbIBIsieMbIe PA0OTHUKY B OTHOIICHUHU CIICIIMATIbHBIX 3HAHUMN, a TaK)KE 3HAHUM
CHEIUANIbHBIX U HOPMATUBHBIX aKTOB, MHCTPYKIUU, KOTOpPbIE paOOTHUK JOJKEH
MPUMEHSITH TIPH BHITIOJIHEHUH CBOUX JOJDKHOCTHBIX 00S3aHHOCTEH.

3 "TpeboBanumss k kBanudukanuu'. B 3TOM pazgene omnpeaensercs
YPOBEHb TPO(PECCHOHATLHOW ITOATOTOBKM pPAaOOTHHKA, HEOOXOAUMBIN IS
BBITIOJTHEHUS TIPEAYCMOTPEHHBIX JODKHOCTHBIX OOSI3aHHOCTEH, TpeOOBaHUS K
CTaxy paOOThI.

KBanudukannoHHas XapakTepUCTHKAa Ha MPEANPUITHU CIYKUT OCHOBOM
JUTS COCTaBJICHUS JIOJPKHOCTHBIX HHCTPYKIIHH.

Honxxcnocmuas uncmpykyus - JOKyMEHT, COAEPKAIIUN KPAaTKOE U3II0KEHHE
JOJIKHOCTHBIX 00s13aHHOCTEH, TPEOYIOIIUX HABBIKOB U TTOJTHOMOYHUH.



3aoanue:

1 CocraBuTh JOJDKHOCTHYIO MHCTPYKIOHUIO COIJIACHO BBIJAHHOI'O BapHWaHTa
3adaHusd.

2 Cnenath BBIBOJ IO paboTe.
CocTaBiieHHe J0JKHOCTHONH MHCTPYKIHH

[Tpumep: "Honsxcnocmuasn uncmpyxkyus macmepa npou3800CMBEEeHHO20
yuacmka'.

" 1OJKHOCTHBIE 00SI3aHHOCTH .

- OCYHICCTBJICHUC B COOTBCTCTBHH C I[CP'ICTBYIOHII/IMI/I 3aKOHOOATCJIBbHBIMHU U
HOPMATUBHBIMU aKTaMU PYKOBOJICTBO Y4aCTKOM;

o0OecrieyeHue  Y4YaCTKOM  BBINIOJHEHHS B  YCTAaHOBJIGHHBIE  CPOKH
IIPOU3BOJACTBEHHOTO 3a/laHusg 10 OOBEMY BBINYCKA, KadyeCTBY M 3aJIaHHOMN
HOMEHKIIAType;

- TIOBBIIIEHUE MPOU3BOAUTEIIBHOCTA TPYAd, CHMXXEHHE TPYAOEMKOCTHU
W3TOTOBJICHUS MPOJIYKIMK HAa OCHOBE PAIlMOHAIBHOMN 3arpy3ku oOOpyJOBaHUS U
MIOJTHOT'O MCIOJIb30BAHMS €0 TEXHUUECKHUX BO3MOXKHOCTEH;

- TIOBBIIEHHWE KOd(uimeHTa CMEHHOCTH pPaboThl  00OpyJOBaHUS,
HPKOHOMHOE PacCXOJJ0OBaHUE MATEPHALHBIX PECYPCOB;

- CBOGBPEMCHHAs IIOATOTOBKA IIPOM3BOJICTBA, OpraHM3alus pPadOThI
pabouux U Opuraa, KOHTPOJb 3a COONIOJICHUEM TEXHOJIOTHYECKHX ITPOIIECCOB,
ONECPATHBHOE BBISBICHHE W YCTpPAaHCHUE NPHYMH WX HAPYIICHHS, yYacTHE B
pa3pab0TKe HOBBIX M COBEPIICHCTBOBAHUU JICHCTBYIOIIMX TEXHOJOTHYECKUX
MIPOIIECCOB, IMPOBEPKAa KAayeCTBA BBIMTYCKACMOW NPOIYKIIMA M OCYIIECTBICHUE
MEPOIPUATHI 10 IPEAYNPEIKICHUIO OpaKa;

- ydacThe B TMpPUEMKE 3aKOHUYEHHBIX PabOT MO PEKOHCTPYKIUHU yYacTKa,
PEMOHTY O0OpYJOBaHUS, MEXaHM3alUM W aBTOMATHU3AlMUA MPOU3BOJICTBEHHBIX
IIPOLIECCOB;

- Opranu3anus BHEJIpEeHUs IEPEIOBbIX METOJOB U MPUEMOB Tpyia, GOPM €ro
OpraHu3alliy, aTTECTAIlMU U OPTaHU3aIMU Pab0YNX MECT;

- obecnieueHre pabOYMMH BBITIOJIHCHHUSI HOPM BBIPAOOTKH, PAIIMOHATILHOE
UCIIOJIb30BaHUE MPOU3BOACTBEHHBIX MIIOMIAJEH, 000pYI0BaHMUSI, TEXHOJIOTUYECKON
OCHACTKU,;



- ¢opmupoBanue Opwurajn, pa3paboTka W BHEIPECHHUE MEPONPHATHH I10
0OCITY>KHBaHUIO OpUTaJ ¥ KOOPAWHAIINH UX JACSTEIHHOCTH;

- YCTAaHOBJICHHME U CBOEBPEMEHHOE JOBCJCHHE TPOU3BOJICTBEHHBIX
3aJlaHiid OpurajgaM W OTJACIbHBIM PabOYMM B COOTBETCTBHUHU C YTBEPXKICHHBIM
TUTAHOM U TpaduKaMu;

- OCYIIECTBIICHHE IIPOU3BOJICTBEHHOT'O HHCTPYKTaXa  pabouux,
MPOBEJCHUE MEPOIPUATHH II0 BBIIOJHCHHUIO TIPaBWJI OXpaHbl Tpylda U
TEXHUYECKOM AKCIUTyaTallk 000pYA0BaHUS U HHCTPYMEHTA, a TAK)KE KOHTPOJIb 32
X COOIIOJICHUEM;

- COZCHiCTBHE BHEIPEHUIO MPOTPECCHBHBIX (HOPM OpraHu3aluu Tpy[a,
BHECEHUE NPEUIOKEHUI O epecMOTpe HOPM BBIPAOOTKH M PACIIEHOK, a TAKXKE O
NPUCBOCHUHM B COOTBETCTBHM C €IWHBIM Tapu(pHO-KBAIN(UKAUOHHBIM
CIPAaBOYHUKOM padoT U mpodeccuil pabounx paspsioB padouuM;

aHaJIU3  pEe3yJbTaTOB  MPOU3BOJCTBEHHOW  JESATEIIBHOCTH, KOHTPOJb
pacxoJ0BaHUsl ~ OIUIAThl  TPYJa, YCTAHOBIEHHOTO Yy4YacTKy, oOOecredeHue
NPaBUIBHOCTH U CBOEBPEMEHHOCTH OQOpPMIICHUS NEPBUYHBIX JOKYMEHTOB I10
ydeTy pabodero BpeMeHH, BBIpaOOTKe, 3apabOoTHOM 11aTe U MPOCTOEB;

- COACHCTBHE  PACHPOCTPAHEHUIO  IIEPEJOBOTO  OMNbBITA,  PA3BUTHUIO
WHULMATUBBI, BHEAPEHHUIO PALIMOHATIU3ATOPCKUX NPEJI0KEHUN U U300pETEHHUI;

- ydacTh€ B OCYIIECTBJIEHMM pabOT 1O BBISIBICHUIO PE3EPBOB
MPOU3BOJICTBA, B pa3pabOTKE MEPONPHUSATUM 110 CO3JAaHUI0 OJIaronpUsSTHBIX
YCJIOBUM TpyJa, IOBBILICHUIO OPraHW3alMOHHO - TEXHUYECKUX YCIOBHM
MPOU3BOJICTBA, PAIMOHAIBLHOMY  HCIOJB30BaHUIO  paboyero BpEeMEHH U
MPOU3BOJICTBEHHOTO 000pPYA0BaHUS,

- CO3JaHHUEC B KOJIJICKTHUBC 00CTaHOBKH B3aMMOIIOMOIIIX W B3BICKATCIBbHOCTH,
pa3sBUTHUC ¥ pa60‘-II/IX 4yYBCTBAa OTBCTCTBCHHOCTH W 3aMHTCPCCOBAHHOCTH B
CBOCBPCMCHHOM M KaYCCTBCHHOM BBLIIIOJIHCHUU IMTPONU3BOACTBCHHOI'O 3a/IaHUA,

- TOJrOTOBKA TPENJIOKEHUM O TMOOMPEHUU pabouux, O HAJIOKCHHUH
JUCHUIUIMHAPHBIX B3bICKAHWUM 33 HApyILIEHWE NPOU3BOJACTBEHHOM M TPYIOBOU
JCIUTLIAHBI,

- opraHuzaiuss ~ pabOT MO  TMOBBINIEHUIO  KBaIU(PUKAMU U
po(ecCHOHaNBLHOTO MacTepcTBa paboUnX U OpUragupoB, OOyUEHHE UX CIOKHBIM
npodeccusmM 1 MpoBeIeHNEe BOCITUTATEIHLHOM PaOOTHI B KOJUIEKTHBE.



"JlokeH 3HATh'.

- 3aKOHOJATCJIbHBIC MW HOPMATHBHBIC IIPABOBLIC AKTbl, HOPMATHBHBIC H
MCTOAUYCCKUC MATCpHajbl, KaCaromuccCsa IIPOU3BOACTBCHHO - XO035IMCTBEHHOM
ACATCIbHOCTH Y4aCTKa,

- TEXHUYECKHE XapaKTepUCTUKH U TpeOOBaHUS, TMpPEABABISIEMbIE K
IIPOAYKIMH, BBITYCKAEMOM Y4aCTKOM, TEXHOJIOTHIO €€ MPOU3BOJICTBA;

- 060py11013aHHe yY4dacCTKa U IIpaBuJIa €T'0 3KCILIyaTalluu,

- MCTOAbI TCXHUKO-OKOHOMHYCCKOI'O U IIPOU3BOACTBCHHOI'O
IJIaHUPOBAHUA

- (GopMBbl U METOJbl MPOU3BOJCTBEHHO - XO3AMCTBEHHOW IEATEIbHOCTU
y4acTKa;

TPYIOBOE 3aKOHOJATEIHCTBO U TOPAIOK TapupUKAIMK padoT U pabouux;

HOPMBI U PACIICHKU Ha pabOTHI;

MOPSIAOK UX MEPECMOTPA;

JIEUCTBYIONTUE TIOJIOKEHUST 00 oriate Tpyaa U (popmax maTepuasbHOTO
CTUMYJIUPOBAHUSI;

IIEPEI0BOM OTEUECTBEHHBIN OIIBIT 10 YIIPABICHUIO TPOU3BOACTBOM;

OCHOBbBI 9 KOHOMMKH, OpraHU3alvn IMPOU3BOACTBA, TPyAd U YIIPABJIICHUH,

npaBuiia BHYTPEHHETO TPYI0BOTO PACTIOPSIKA;

IpaBuiia U HOPMBI OXPaHbl TPYAA.

"TpebOoBanus K KBaaudukarmu'.

- BbICcHIee podeccroHambHOe (TEXHUYECKOe) 00pa3oBaHKe U CTax pabOThI
HAa TIPOM3BOJICTBE HE MEHEE OJHOT0 TrojJa WU CpelHee MNpodecCHOHAIBHOE
(TexHuyeckoe) 00pa3oBaHKe U CTax pabOThI HA MPOU3BOJCTBE HE MEHEE TPEX JIET.
[Ipu oTcyTcTBUM CHEIMANIBHOTO 00pa30BaHUs CTaXX paOOThl HA MPOU3BOJICTBE HE
MEHEe TISTH JICT.



KOHTpOJ]l)HLIe BOITPOCHI

1 Tlepeuncnure neneHUE MPOMBIIUICHHO - TPOU3BOJICTBEHHOIO IEpCcoHasa
Ha KaTEerOpHUHU.

2 VYxaxuTe Kakue pabOTHUKHA OTHOCSTCS K KaXKIO0W KaTErOpuu
paboTaroux.

3 CdopmynupyiiTe noHATHE KBATU(PUKAIIMOHHAS XapaKTEPUCTHKA.

4 VYxaxwure, U3 KaKUX pa3fesioB COCTOUT KBaJM(PUKAIIMOHHAS
XapaKTEPHUCTHKA.

5 Ilepeuncnure coaepxkaHue Kaxaoro pasjena KBaIu(puKamoHHON
XapaKTePUCTHKHU.

6 YKaxuTe Ha3HAYEHUE TOJHKHOCTHOM HHCTPYKIUU.

ITopsinok BbINOJIHEHUS Pa0OThI:

1.ITomyyeHne UCXOAHBIX JAHHBIX JJIS pacyeTa.
2.0O3HaKOMJIEHUE C 1IEJIbIO U TUIAHOM PaOOTHI.
3.0npeneneHre TUIa MalIMHOCTPOUTENBHOTO IMTPOU3BO/ICTBA.

JlomamHee 3a1anue:

KoHcnekT nexiuii.
JI1 c1p.30-34



IIpakTnueckas padora Ne3
Tema 3ansiTusi: «Bbi0op MeT0/1a MOJTy4eHHsT 3aTOTOBKIY.

L]env pabomul: Y ACHUTH TIOCIIEIOBATEIIBHOCTh pacueTa Mpu BeIOOpPE MeTOAa
MOJIyYEHHUSI 3aTOTOBKH.

IpookuTeILHOCTD 3aHATHSA: 2 Yaca.
MeToan4yeckoe U JOKyMEHTAJIbHOE o0ecliedeHue:
1.MeTonuueckue peKOMEH/IAIH 110 BBITIOJIHCHUIO MMPAKTHICCKON PaOOTHI.
2. KoHCHEKT JeKInil.
3.JIuctel popmata A4, pyuka, TuHEHKa, KapaHaIll, KaIbKYJISITOP.
Jluteparypa:
H.N.HoBurkuii, A.A.I'opromkut «OpraHuzaiiysi Ipou3BOICTBa

Oﬁmne TCOPETHYECCKHEC PCKOMECHAAIIMH K BBINNOJTHCHHUIO IIPAKTHYE€CKOI0
JaHATHA.

B MammHOCTpOEHUN OCHOBHBIMHU BHJIaMU 3arOTOBOK JISl IETAJICH SABJISIOTCS
CTaJbHbIE U YYTYHHBIE€ OTJWBKH, OTJIMBKH K3 I[BETHBIX META/UIOB U CIUIABOB,
IITAMIIOBKY ¥ BCEBO3MO>KHBIE MPO(UITU TIpOKaTa.

Croco0 moJrydeHus 3arOTOBKHU JOJDKEH OBITh HanOoJIee SKOHOMHUYHBIM IPH
3aJJaHHOM 00BEME BBITTyCKa JCTAIICH.

Bung 3arotoBkM  OKa3bIBA€T 3HAYUTENIBHOE BIMSHUE Ha  XapakTep
TEXHOJIOTUYECKOT0 MpoIecca, TPYAOEMKOCTh M IKOHOMHUYHOCTH €€ 00pabOTKH.
[TorToMy HEOOXOAUMO TMPOU3BOAUTH TEXHUKO-DKOHOMUYECKUH pacyeT JBYX
BBIOpAaHHBIX BApUAHTOB.

TexXHHUKO-3KOHOMHYECKOE 000CHOBaHHE BECIACTCA 10 HCCKOJBbKHNM
HaIIPaBJICHUAM:

- METAJIOEMKOCTH;



- cebecTouMOCTH;
- TPYAOEMKOCTH.

TexXHUKO-9KOHOMUYECKUM pacyeT U3rOTOBJICHUS 3arOTOBKH MIPOU3BOAUTCS B
CJIETYIOLIEM TOPSJIKE:

- YCTAHAaBJIIMBACTCA MCTO/ ITOJTYUCHHUS 3aIOTOBKH COTJIACHO TUITY
IMpOU3BOACTBA, KOHCTPYKIHWHU ACTAIN, MAaTCPpHUAly U T. 1.,

- HA3BHAYAKOT IIPUITYCKU Ha 06pa6aTBIBa€MI>I€ IMOBCPXHOCTU MACTAJIN IIO
HOPMAaTUBHBIM Ta6J'II/II_IaM;

- OMPEJIEISAIOT pacueTHBIC Pa3MEPhl Ha KAk Y0 TOBEPXHOCTh 3ar0TOBKH;

- Ha3HA4YarO0T IPCACIbHBIC OTKJIOHCHHA Ha pPasMCpPpbl 3arOTOBKH IIO
HOPMAaTUBHBIM Ta6J'II/II_IaM;

- IPOU3BOJAT PACUYCT MACCEI 3arOTOBKH HAa COIMOCTABJISICMBIC BAPHUAHTEHI,

- ONpeAeNsiloT HOPMY pacxojla Marepuana C Y4eTOM HeHu30eKHBIX
TEXHOJIOTUYECKUX MOTEPB;

- ompeAessitoT K03 (HUIIMEHT UCTIOIb30BaHUSI MaTepUaa;
- OMPENENSIOT Ce0ECTOUMOCTh U3TOTOBJICHHS 3aTOTOBKH;

- OonpCACIAIOT TIOAOBYIO JKOHOMHIO Marcpuala OT BLI6paHHOF0
BapuaHTa U3roTOBJICHUA 3aI'OTOBKU.

3aoanue: [IpoBecT TEXHUKO-JKOHOMHMYECKHWW pACUET JBYX BapUaHTOB
U3TOTOBJICHUS 3aroTOBKM (METOJ IITAMIOBKM W M3 MpOKaTa; METOJ JIUThbS B
KOKWJIb U METOJI JIUThSI B IECYAHO-TJIMHUCTBIE (POPMBI).

Hcexoonwie oannvie:

roJIoBOM 00BbEM BBITTyCKA JIeTalleH, IIT;
- pabouunii UepTEX AeTalH;

- Marepuall JIeTaiu;

- Macca JeTaju, KrT;

- CIIpaBOYHAs JUTEpATypa.

1-ii BapuaHT: pacyeT 3arOTOBKH H3 MPOKATa



CornacHO TOYHOCTH M IIEPOXOBATOCTH IOBEPXHOCTH 0OpabaThiBacMO
JIeTalli  ONPEACIAIOTCS MPOMEXYTOUHbIE MPUITYCKHM MO TabiuuaM. 3a OCHOBY
MIPUHUMAETCS] HAPY>KHBIM THAMETP IE€TAIA, MM.

VYcraHaBiauBaeTCs MapUIPyTHBIM TEXHOJOTUYECKUW Tpoliecc 00paboTKu
MOBEPXHOCTH JICTaJH.

Hanpuwmep: 005 - Tokapnas yepnoBas; 010 - TokapHas uucrosas; 015 -
TepMoo0OpadoTka; 020 - mmudoska; [Ipunycku Ha 06pabOTKy HapyKHBIX
MOBEPXHOCTEN onpenenstoT no tadmuuile 2. C yueToM MpUITyCKOB Ha 00paboTKy
OIpEAEACTCS AUAMETP 3aroTOBKU. PacyeTHbIN 1uaMeTp 3arOTOBKH, MM:

3=]u+2Z,
rae | H —HapyXHbII JUaMeTp AETalu, MM;
2Z - IpuIycK Ha 00paboTKy, MM.

[To pacyeTHBIM JaHHBIM 3arOTOBKH BBIOMpACTCSd HEOOXOIUMBIN pazMmep
ropsiuekatanoro mpokara mo I'OCT 2590 - 71 tabnuna 2 u 3anMchIBae€TCs JUAMET]P
/13 1 mapka cranmu.

[Tocne 3TOro BHIOMPAIOTCS OTKJIOHEHUS Ha JaHHBIN pazmep. Ilpumnycku Ha
HOJIPE3KY TOPILIEBBIX MOBEPXHOCTEN 3arOTOBKHM BBIOUPAIOTCS 110 Tabnuie 3.

OHpCHeHHCM O6H_Iy10 JJINHY 3arOTOBKH, MM
L3 = LI[ + 2Zn0[1,
rae L - HoMuHaIbHAs JUTHHA JETalld 110 paboveMy 4epTexy, MM;

27107 - IPUITYCK HA MOJPE3KY TOPLOB;

OOBEM 3aroTOBKHU B BUJIE IIUJIMHIpA ONpeesaeTcs, cM3:
rae /(3 - nnamerp 3aroToBKH, CM;

L3 - nmuHa 3aroToBKH, CM;

OnpenensieTcs Macca 3aroTOBKH:

M3 =pV,

I p - IIOTHOCTh Marepuana, r/cm’

V - 00BEM 3aroTOBKH, CMS;



Onpenenstot Bce noTepu Marepuana. [lorepu maTtepuana Ha AeTalb,
W3TOTOBJISIEMYIO U3 MPOKATa, COCTABJISIIOT:

- HEKpaTHOCTh JJIMHBI POKATA;
- TOpIIEBbIE 0OpPE3KH;

- TOTEpH Ha 3aKUM 3arO0TOBKH;

[ToTepu Ha 32:KMM 3arOTOBKH COCTABJISIOT 80 MM.
JlnuHa TopieBoro ooOpe3ka CoCTaBIsAET, MM:

Lo6 =(0,3.....0,5)Ds3,

rae D3 - quaMeTtp 3aroToBku, MM;

OmnpenensieTcs YUCI0 3aroTOBOK , UCXOS W3 AJIMHBI IPOKATa MO CTaHAAPTY.
[TpuHumaeTcs JyiMHa pokarta 4 MeTpa u 7 METpOB.

OmnpepnensieTcs YMUCIO 3aroTOBOK M3 MpoKaTa JJIMHO0 4 MeTpa:

rae Lop - nmuna npokata ( 4000 mm);
L3ax - moTepu Marepuasia Ha 3a5KUM, MM;
LoO - anMHa TOpIIeBOro 00pe3Ka, MM;

OHpCI[eJBICTCH KOJIMYCCTBO 3aroTOBOK M3 IIpOKaTa JJIMHOIO 7 MCTPOB:

rae Lop - nnuna npokara (7000 mm);
L3ax - moTepu Marepuasia Ha 3aKUM, MM;
LoO - anMHa TOpLeBOro o0pe3ka, MM;

HekpaTHOCTh (OCTaTOK JJIMHBI) OMPEAENISIETCS B 3aBUCUMOCTH OT MPUHSITOM
JUTMHBI POKAaTa.

N3 npokata ainHoo 4 MeTpa:

Lixa = L mpa— Los— Lsax— L 3X 4



NJIn

N3 pokara JUIMHO 7 METPOB:
LHK7 =L np7 — L06_ I—3a>1<_ L 3X 7

NJIn

Br16uparoT Ty JUIMHY IIpoKaTa, KoTopas 9KOHOMHYHEH, /1€ HEKPaTHOCTh
MEHBIIIE.

OnpenensitoTcst NOTEPU Ha 3aKUM MaTepHalia pu 0Ope3Ke M0 OTHOLIEHUIO K
JUIMHE MpOKaTa:

L3ax - moTepu Matepuasia Ha 3a)KUM 3arOTOBKH, MM;
Lnp - qiiuHa npokaTta,Mm;

OmnpenensitoTcs MOTEPU MaTepuala Ha JJIMHY TOPIEBOTO oOpe3ka 1Mo
OTHOIIICHHIO K JIJTMHE MpOKaTa:

rae Los — JIruHa TopieBoro oope3ka, M M ;
L.p - ITMHA IpOKaTa, M M ;

Omnpenensitotcs o01Me noTepu,%o:

Iogw = ik + Tsax + o

Pacxon Marcpualia Ha OJJHY A€TaJlb C YUCTOM BCCX TCXHOJIOTHUYCCKUX
IIOTCPb COCTABUT!



rie M3 - macca 3arOoTOBKH, KT
[To6mu1 - o61mue norepu, %;

Omnpenensiercs KodHPUITUEHT UCTIOIB30BaHUS MaTepHaa;

rae Mp - macca geTanu, Kr;
M3 - Macca 3aroToBKH, KT
2-i BAPMAHT: pacyeT 3aroTOBKH, U3rOTOBJIEHHO METOI0M IITAMIIOBKHU

3ana€Tcs CTENEeHb CI0KHOCTH, TOYHOCTh M3TOTOBJIEHUS MOKOBKH W TpyINa
CTaJIN.

3aroToBKM,  HM3rOTOBJIICHHBIE  ropsiiel  OOBEMHOM  IITaMIIOBKOM,
noapasnensatorces no crenenu cinoxuocru: C 1, C 2, C3 u C4.

[TokOBKHM yCIOBHO MOAPA3ACISIIOTCS Ha ABE Tpynmbl: M1 M2.

K rpynne MI1 oTHOCATCA yraepoaucTele W JIETUPOBAHHBIE CTalU C
coaepxkanuem yriepozaa 10 0,45 % u nerupyromux 3memMeHToB 110 2,0 %.

K rpynne M2 oTHOCST JieTMpOBaHHbIE CTalu, HE BoweAMe B rpynmy M 1.

[Io TOYHOCTH M3rOTOBJIEHUS IMOJPA3JIEISAIOTCS HA MOBBIILICHHYI0 TOYHOCTb
(xmacc 1) 1 Ha HOpMaJIBHYIO TOYHOCTb (KJ1acc 2).

CnoxHyto (opMy 3arOTOBKH YCIOBHO pa30MBAIOT Ha 3JIEMEHTAPHBIE YACTH
(UMIMHAPHI, KOHYChI, TUPAMUBI U T.]1.) U OMPEACIIIOT 00bEMBI ATUX
arieMeHTapHbIX yacTteil. CymMa 3J1eMEeHTapHbIX 00bEMOB COCTABIISIET OOIIIHIA
00BEM 3ar0TOBKH.

Ha3nauaroTcs npunycku Ha 00paboTky. Ha ocCHOBaHMYM IPUHATBIX
IIPUITYCKOB Ha pa3Mephl AETaIU ONPEACIAIOTCA paCUeTHBIE pa3Mephl 3arOTOBKHU:
Hanpumep:

J3=n+2Z,

rae /A1 - nnamerp neranu, Mum;



2Z - pumycK Ha 00paboTKy, MM;

L3 =L+ 2Zuon,

rae L - qiorHa getainu,MM;

27 - IpUIlyCK HA MOAPE3KY TOPLIOB, MM;

Takke, Kak B TNEPBOM BapuaHTe ompejensercs o0bEM 3aroroBku. [lpum
ropsiueii 00bEMHOM MITAMIOBKE TEXHOJIOTMYECKUE MoTepu (yrap, 0o0JioN u T. 1. )
npuHUMaroTCa paBHbIMU 10 %.

Torna pacxoa MaTt€pHrajia Ha OAHY ACTallb COCTABUT!

rae M3 - macca mraMInoBaHHOW 3arOTOBKH, KT
[IT - TEXHOJIOrNYECKUE MTOTEPH;

Omnpenensgercs Kodp(ULIUEHT UCIIOJIB30BAHNUS MaTepHaa:

rae Mp - macca JeTaiu, Kr;
M3 - Macca 3aroToBKH, KT

3aTeM cpaBHHMBAEM JIBa BapuaHTa BHIOOpA 3arOTOBKU U MMPUHUMAaEM OoJiee
SYKOHOMUYHBIMH.

3-if BapuaHT: Pacuer 3aroToBKM, NoJIy4e€HHOI OJJHUM U3 CIIOCOOOB
JIUThS

Ecnu netanp M3roTaBavMBaeTCsl TUTHEM U HE MOXKET ObITh U3TOTOBJICHA
JIPYTUM METOJIOM (Harpumep, JeTalb U3 YyryHa), TOTa:

OTPENICIAIOTCS MPUITYCKU HAa 00pabOoTKY;

paccunThIBaeTCs 00bEM 3arOTOBKH;

PACCUUTBIBACTCA BEC 3aIOTOBKH,

OTIPEICIISIFOTCS TTOTEPH TIPH JIUTHE (TSI YyTYHHBIX U CTAIbHBIX OTJIMBOK
notepu cocTaBisioT 15 - 20 %);



- pacxoj mMarepuasna Ha OJHY JIeTab;
- K03 (UIIMEHT UCTIOIb30BAHUS MaTepraa;

- CTOHMMOCTB 3aroTOBKH,

KonTpoJibHbIE BOIIPOCHI
1 Ilepeuncaute cnocoObl MOIYYEHUS 3aTOTOBOK.

2 JlaiiTe XapaKTepUCTHUKY JIUThIO, KAK OJJTHOMY U3 CIIOCOOOB MOJTYyUYEHUS
3aroTOBOK.

3 Ilepeuncnure OCHOBHBIC CITOCOOBI JIUThHS, JAUTE UM KPATKYIO
XapaKTEPUCTHKY.

4 TlepeunciuTte TUTCHHBIC CBOMCTBA CILIABOB.

5 Tlepeuncnure neeKTH OTIUBOK U MPEIIOKHUTE MEPHI TIO UX
yCTpPaHEHHUIO.

6 JlaiiTe XxapakTepUCTUKY IITAMIIOBKE, KaK OJJTHOMY U3 CITIOCOOOB MOJIyUYEHUS
3aroTOBOK.

7 OOBbsICHUTE B KaKHX CIy4asiX 1[€I1ecO00pa3HO MPUMEHSITH KOBKY.

8 OOBsicHUTE TpPU KaKOM CHoco0€ TMOJIydeHHUs 3aroTOBOK Oyje BbIIIe
KOd((DHUIMEHT HWCMOIB30BaHUS MaTepuana: MPOKAaT W IITAMIIOBKA: JIUThE B
MEeCYaHO-TJIMHUCTHIE (DOPMBI U JINThE B KOKUJIb.

Ipuioxenue A

Cpenun ornmmBok 10 80 % mo Macce 3aHUMAlOT JIeTajld, U3TOTOBJISIEMBIC
JUTHEM B Tlecuanbie (opMbl. MeTo SBIISICTCS YHUBEPCATbHBIM IMPUMEHUTEIBHO K
JUTEHHBIM MaTepHUaliaM, a TAKXKe K Macce U K rabapuTaM OTIUBOK.

CrnenuanbHble CHOCOOBI JINThS TOBBILAIOT CTOMMOCTh OTJIUBOK, HO
NO3BOJIAIOT MOJIy4aTh OTJIMBKM MOBBILIEHHOI'O KauyecTBa € MHUHUMAJbHBIM
00BEMOM MEXAaHUUYECKOU 00padOTKH.



Tabnuna 1 XapakTepucTuka OTIUBOK, MOJIYyIaeMbIX PA3TMYHBIMUA METOIAMHU

Cnoco0b1 Macca Marepuan O6nacTh IpUMEHEHUS U
W3TrOTOBJICHUS |OTJIMBKHU,T |OTJIMBKH 0COOEHHOCTH CcII0c00a
OTJINBOK
Pa3zoBbie 10 200 Cranunsl, KOpIyca MalllvH, paMsl,
dhopmbI WJIUHIPBL, TPABEPCHI.
mo 100 OTIMBKM B BUJE TEJ BpAIlICHUS
(3yOuarble KoJjieca, TUCKH, KOJIbIIa,
TPyOBl, MAXOBUKH, ITUITHHIPHI)
or 35 10 |Cranb, cepriii, |CTaHHHBI OOJITOCATOYHBIX
25 KOBKHH, aBTOMATOB, HOKHHII, I1a00THI,
BBICOKOMIPOYHBIN |IUITUHIPHI
YYT'yH, IIBETHBIC
METaIbl U
CILIABBI
oT 2 110 TOJIOBKH, OJIOKH IHJIMHIPOB,
0,15 no 0,1 PYKOSITKH, IIECTEPHHU, IAIOBbI,
BTYJIKH, PbIYary, KPbIIIKH, My(THI,
MO JIIUITHUKHN
JIuteé B 10 0,15 no |Cranb, uyryn, |OTBeTcTBEHHbIE (haCOHHBIC
o6omxoukoBeie |0,20 1o LIBETHBIE CIUIaBbI|OTINBKU
bopmbI 0,40
JInTteé 1o mo 0,15 Bricokoneru Jlonatku TypOHH, KJanaHbl,
BBITUIABJISIEMBIM POBAHHBIE CTaJH |[IECTEPHU, PEXKYIIUA UHCTPYMEHT
MOJIEIISIM 1 CIUIABBI
JIuTeé B 7(ayryn) 4 [Topuiau, KOpIyCa, TUCKH,
KOKUJIb (cramns) 0,5 KOpOOKM Tepesiay, cajla3ku
(11BeTHBIC

CIIJIaBHI)




JIuTeé nox 0,10 MarnueBsie 1 |OTIUBKH CI0KHOM KOH(MUTYpAITUU
JaBJICHUEM ATFOMHHHUEBBIC  |(TPOWHMKH, KOJIEHA, KOJIbIIa
CILTaBBI AJICKTPOABUTATEIICH, IeTAIH
npuOOpOB)
entpob6exnoe 0,05 1,0 UyryH u ctanb, |BeHisl, mecrepHu, OaH1axu,
JIATHE Opon3a KoJsieca, (pJIaHIIbl, IKUBHI,
MaXOBHKH, TPYOBI, BaJIbI

Tabnuna 2 -IIpomexxyTodHbIe TPUITYCKH HA 00pabOTKY HapY>KHBIX
UTHHAPUICCKUAX TTOBEPXHOCTEH

Huamerp|Onepanusa  |IIpunycku Ha 1uaMeTp NpyU pacyETHOMN JJIMHE
no 25(25- |63- |100- |160- |250- |400- |630- |1000-
63 |[100 (160 (250 (400 |630 |1000 |1600
Jo 6 Touenwue 25 125 25 |30 (3,0 |35 |- - -
yepuoBoe, (1,0 |1,0 |10 (1,0 |10
TOYEHHE 0.25 |0.25 [0.25 |0.25 1.1 | _ -
YHCTOBOE, 03 ot loa loa
ngoBaHue 04
P 0,30 0,30 [0,30 [0,30 04 o5
6-10 Touenwne 30 (30 |30 |35 |35 |35 |35 |- --
1,2 (1,2 (1,2 |15 (15 |15 (15
gepHoBoe, 10.25 (0.25 |0.25 |0.25 2,0
03 |04 |-
TOUCHHE 153 (0.3 [0.3 Joa >4 M4 '
YHCTOBOE,
nuiidoBanmne
10-18 |Touenue 30 (30 ({30 |35 |35 |35 |40 |- --
1,2 (1,2 (1,2 |15 (15 |15 (15
YEepHOBOE, 2,0 105
03 (03 |03 |030,4/03 |04 |04 |04
TOYCHHE 0,3 (0,3 0,3 04 105 |05
YHCTOBOE,
i oBaHKe




18-30 |Touenue 35 35 (35 |35 (35 |35 (40 |50 |50
15 115 |15 (15 |15 |15
YEpPHOBOE, 20 (20 (2,5
03 |03 |03 030,4(04 |04
TOUCHHEC 04 (04 |04 04 (05 |05 (05 |O6
05 10,6 |[0,7
YHUCTOBOE,
U oBaHKe
30-50 |Touenme 40 |40 (40 (45 |45 (45 |50 |55 16,0
15 (15 |15 |15 (15
YEpPHOBOE, 20 (20 (25 (2,5
04 (04 |04 04 0,5(04
TOUCHHE 04 (04 |04 05 (04 |05 (05 |0"2
05 10,6 (0,7
YHUCTOBOE, 0,8
nuidoBanue
50-80 |ToueHme 40 |40 (40 (45 |45 (45 |50 |55 16,0
15 (15 |15 |15 (15
YEpPHOBOE, 20 (20 (25 |25
04 (04 |04 04 0,5(04
TOUEHHE 04 104 1|04 05 (05 |05 [O6 |072
05 10,6 (0,7
YHCTOBOE, 0,9
nuidoBaHue
80-120 |ToueHmue 55 |55 [55 |60 |60 (7,0 (75 |85 |85
yepuoBoe, |20 (20 |20 |20 |2,0 |20 |25 (25 (3,0
TOYCHHE 05 |05 (05 050,6(05 |05 |06 |[O6 (080,9
05 (0,5 (05 06 0,7 (0,7 10,8
YHUCTOBOE,
nuidoBaHue
120-200 [Touenue 6,0 (6,0 |60 |70 (7,0 |75 (8,0 (9,0 19,0
20 (2,0 2,0 |25 (25 |25 |3,0 (3,0 (35
YEpHOBOE,
TOYEHUE
YHUCTOBOE, '
numdosanne|50,5150,5(50,5 60,7 {60,7160,8 [60,8 20,9 |81,0




[Ipumeuanus:

1 B uucnurene gaHbl OPUIYCKHU VISl HE3aKaJIEHHBIX JeTajel, B
3HaAMEHaTese -1 3aKAIEHHBIX.

2 Ilpu oOpaboTke ¢ yCTymaMu MPUITYCK Ha3HAYAETCs 10 OTHOIIEHUIO K
oOuieil 1MHe AeTalu.

3 Ilpu 3akanuBaHuu JeTajiel, U3TOTOBICHHBIX U3 CTaJIeH, MOBEPKEHHBIX
3HAYUTEIBHBIM TEPMUYECKUM JlehopmanusaM ( Hampumep U3 ctaiu 45) npuiycku

Imoa HIJ'II/I(l)OBaHI/IG CICAYCT YBCINYNBATD.

Tabmuma 3 - Cranb ropstuekaranas kpyrias ( TOCT 2590 - 71)

Huametpsl |[IpenenbHbie OTKIOHEHHSI(MM) IO AMAMETPY MPU TOYHOCTH
(MMm)

Bricokoi IToBbI11IEHHOM OObIyHOH

+ - + - + - Jomyck
5;5,5;6,0; (0,1 0,2 0,2 0,5 0,3 0,5 0,4
6,3; 6,5; 7-
9
10-19 0,1 0,3 0,2 0,5 0,3 0,5 0,5
20-25 0,2 0,3 0,2 0,5 0,4 0,5 0,6
26-48 0,2 0,5 0,2 0,7 0,4 0,7 1,1
50;52 -58 |0,2 0,8 0,2 1,0 0,4 1,0 1,3
60;62;63; |0,3 0,9 0,3 1,1 0,5 1,1 1,6
65; 67, 68,
70;72;75; 10,3 1,1 0,3 0,5 0,5 1,3 2,0
78; 80; 82;
85; 90;95;
100; 105; |- - 0,4 1,7 0,6 1,7 2,4
110;115;
120;125; - - 0,6 2,0 0,8 2,0 2,6
130;135
140;150; - - 0,6 2,0 0,8 2,0 2,6
160;170; - - - - 0,9 2,5 2,8
180;
190;200;
210;220; - - - - 3,0 2,9
230;240;
250




Tabnuna 4 - [Ipunycku Ha MEXaHUYECKYI0 00paObO0TKY CTaIbHBIX OTJIUBOK

Haubonpmuit |1 kinacc TouHocTu
rabapuTHBIN
pasmep
JeTaau, MM
HomunaneHblil pazmep, MM, MM
Ho 120 [121-260 (261 -500 |501 - 800 (801 - 1250 -
1250 2000
o 120 3> - - - - -
3,0
121-260 41) 3,0 |[x03,5 - - - -
261 - 500 x03,0 [x04,0 6/1)4,0 |- - -
501 - 800 x04,0 [6[)4,)5 2,05,0 TA 5,0 |- -
801 - 1250 TA 5,0 |7,05,0 84) 6,0 |81)6,0 |91)6,0 |-
1250 -2000 |10.06,0 ({11.06,0 [12.06,0 |13.07,0 |1407,0 (16.07,0

Tabnuua 5 - [Ipunycku Ha MExaHMYECKY0 00pabOTKY CTaJbHBIX OTJIMBOK

HauGonpmuii |2 Ki1acc TOYHOCTH
rabapuTHBIH
pasmMep
AeTalld, MM
HomunaneHblil pazmep, MM
9, MM
o 120 [121-260 |261 - 500 (501 - 800 (801 - 1250 -
1250 2000
Jo 120 471) 4,0 |- - - - -




121-260 x04,0 |6[)4,0 - - - -
261 - 500 61) 5,0 [TA 5,0 6,0 - - -
501 - 800 TA 5,0 |8)6,0 96 6,0 10.07,0 |- -
-801-1250 (811) 6,0 |9) 7,0 10.0 7,0 |10.08,0 (10.08,0 |-
1250 -2000 |94)7,0 (10.07,0 |10.08,0 (11.08,0 |12.09,0 |-

Tabnuna 6 - [Ipunycku Ha MEXaHUYECKYI0 00paObOTKY CTaJbHBIX OTJIMBOK

Haubonpmmii |3 Kj1acc TOYHOCTH
rabapUTHBIN
pa3mMep
JIeTanu, MM "
HoMmunanbHbIi pazmep, MM
), MM
o 120 |121-260 |261 - 500 (501 - 800 |801 -1250 (1251 -
2000
o 120 x0 4,0 - - - - -
121-260 x0 4,0 6/1) 5,0 - - - -
261 - 500 6J1) 5,0 |811) 6,0 9/1) 6,0 |- - -
501 - 800 TA 811) 6,0 10070 |11.07,0 |- -
5,0
801 - 1250 91) 6,0 (10.07,0 10070 (11.08,0 (12.08,0 |13.09,0
1250 -2000 10.07,0 |11.08,0 12.09,0 (13.09,0 |14.010,0 |14.010,0

[Ipumeuanuie: 3HaueHUE TPUITYCKOB B YHCIIUTEIIE MPU 3aJTMBKE CBEPXY, a B
3HaMEHATeJEe - IPU 3IMBKE CHU3Y UJTU COOKY.




Tabnuna 7 - [Ipunmycku Ha MEXaHUYECKYIO0 00paOOTKY UyTYHHBIX OTJIMBOK

Haubonpmmii |1 xj1acc TOYHOCTH
rabapuTHBIN
pasmep
JeTaJIi, MM "
HoMuHalbHBIN pazmep, MM, MM
050 50-120 120-260 (260 -500 |500 - 800 [800-
1250
o 120 2520 (2520 - - - -
121-260 2520 (3,025 3,025
261 - 500 3525 (3,530 4035 4535
501 - 800 4535 (4535 504,0 5545 5545
801 - 1250 5035 [504,0 6,04,5 6,545 7,05,0 7,05,0

Tabnuna 8 - [Ipunycku Ha MEXaHUYECKYI0 00pabOTKY YyTYHHBIX OTJIMBOK

HaubGonpmmii |3 xj1acc TOYHOCTH
raGapuTHBIN
pasmep
JeTajal, MM "

HoMmuHnanbHblil pazmep, MM, MM

Jo50 50-120 120-260 (260 - 500 {500 - 800 {800-

1250

o 120 - - 4535 - - -
121-260 504,0 5545 - -




261 - 500 1 1 6,045 (7,050 (7,060
501 - 800 1 1 7050 (7,050 |8060 (9,070
801 - 1250 1 1 7055 (8,060 8060 (9,070

Tabnuna 9 - [Ipunmycku Ha MEXaHUYECKYI0 00pa0O0TKY YyTYHHBIX OTJIMBOK

Haubonpimmii |2 xj1acc TOUYHOCTH
rabapuTHBIN
pasmep
JeTaJIi, MM "
HoMuHaspHbINM pazmep, MM, MM
1o 50 50-120 120-260 (260 - 500 |500 - 800 [800- 1200
o 120 3525 14,03,0
121-260 4030 (4535 504,0
261 - 500 4550 |[5,04,0 6,045 6,55,0
501 - 800 5040 16,045 6,545 7,05,0 7,055
801 - 1250 6,040 1|7,05,0 7,055 7555 8,055 8,56,6

[Ipumeuanue: 1 Kj1acCc TOUHOCTH COOTBETCTBYET MACCOBOMY THITY

ITPOU3BOJCTBA, 2 KJIACC TOYHOCTH - CEPUUHOMY, 3 KJIAaCC TOYHOCTH - €IMHUYHOMY

MIPOU3BOJICTRY.

Ta6nuna 10 - Jlomyckaemble OTKJIOHEHHUS ( + ; - ) Ha pa3Mepbl YyTYHHBIX U
ctanbHbIX OTAUBOK o 'OCT 1855 - 55 u I'OCT 2009 - 55.

120-260

Pazmepsl  |HoMuHanbpHbIN pazMep JeTalId, MM
OTJIMBKHU

o 50 50-120

800 800- 1250

260 - 500

500 -

1 xj1acc TOYHOCTH




o120 0,2 0,3 - - - -
120-260 0,3 0,4 0,6 - - -
260 - 500 |0,4 0,6 0,8 1,0 - -
500- 1250 |0,6 08 1,0 14 14 16
1250-3150 [0,8 1,0 1,2 14 1,6 2.0
3150-5000 [1,0 1,2 15 18 2.0 25

Tabmuna 11 - Jlormyckaemble OTKIOHEHHS ( + ; - ) Ha pa3Mepbl UyT'YHHBIX U
ctainbHbIX OTIUBOK 110 'OCT 1855 - 55 u I'OCT 2009 - 55.

Pasmeprsl |HomuHanbHBIN pa3Mmep AeTaIA, MM
OTJINBKH
o 50 50-120 120-260 260 - 500 500 -
800 800- 1250
2 KJIacC TOYHOCTHU
o 260 0,5 0,8 1,0 - - -
260 - 500 10,8 1,0 1,2 1,5 - -
500-125011,0 1,2 1,5 2,0 2,5 3,0
1250 - 1,2 1,5 2,0 2,5 3,0 4,0
3150
3150-6300 |1,5 1,8 2,2 3,0 4,0 5,0

Tabnuua 12 - Jlonyckaemble OTKIOHEHHUS ( + ; - ) Ha pa3Mepbl UyTYHHBIX U
ctasibHbIX OTIUBOK 10 'OCT 1855 - 55 u I'OCT 2009 - 55.

Pazmepsl  |HoMuHanbHBINA pasMep aeTAIH, MM
OTJINBKU
Jo 50 50-120 120-260 260 - 500 500 -
800 800- 1250
3 KJ1aCC TOYHOCTH
Jlo 500 1,0 1,5 2,0 2,5 - -
500 - 1250 |1,2 1,8 2,2 3,0 4,0 5,0
1250 - 1,5 2,0 2,5 3,5 5,0 6,0
3150
3150-6300 |1,8 2,2 3,0 4,0 5,5 6,5




Tabnuna 13 Y nenpHbIM BeC MaTeprasoB (711 HEKOTOPBIX MApOK CTaleH u

YyryHa)

Mapka P(cJIm ) Mapxka P(cJIm) UyryHbl p(JI)
CTaJIu CTaJIn

0,8 7,83 3X13 7,75 Ceppniit 1,1 cm
10 7,83 X17 7,60 KoBkwuit 7,3
15 7,82 X18H9 7,90 benbrii 7,5
20 7,82 2X18H9 7,90

25 7,817 X19HOT 7,90

30 7,817 X25CH 7,90

35 7,815 X18H2C2 |7,60

40 7,814 X20H14 7,85

45 7,814 XIOC2M 7,60

50 7,811

55 7,82

60 7,80

Tabnuma 14 Y nenbHbIN BeC MaTEpUAIOB (1711 HEKOTOPBIX MapOK I[BETHBIX

CILIAaBOB)
AmomunueBsie [P(cMA ) JlatyHnu P(cMA ) bpon3sl P(cMmA )
CILJIaBbI
AwMIt 2,73 J169 6,85 bpO®6,5 - (8,72
0,4

Awmr 2,65 JI85 8,75 bpOI1 4 -3 (8,80
J1 2,80 JI70 8,53 BpAXS 8,20
16 2,80 J162 8,43 bpKMr 3 -1 (8,40
JI18I1 2,75 JIC59-1 8,5 bpb2 8,23
AJll 2,78 JIMuC58 - 18,5

2-2




AJIS 2,68 JIK80 - 3 8,3
AJI8 2,66
AJI 10B 2,69
AJl 14 2,64

Iopsinok BbINOIHEHNS PAdOTHI:

1.ITomydyeHne NCXOOHBIX JAHHBIX JUISl pacyera.
2.0O3HaKOMJIEHHUE C LEIbI0 U TIaHOM paboThI.
3.0mnpeneneHue TUIa MallMHOCTPOUTENBHOTO TPOU3BOJICTBA.

JlomamHee 3a1anue:
Koncnekr nekuuii.
JI1 c1p.30-34

IIpakTueckas padora 4

Tema 3ansaTus: «OnpeaejieHue JJIUTEIbHOCTH POU3BOACTBEHHOTO
MUKJI2».

Lenv pabomur: HayuuThes onpeaensaTh JIIUTEIbHOCTh TPOU3BOICTBEHHOTO

IMHUKJIA ITPU PA3JIMIHBIX BUAAX ABHKCHUA IPCAMCTOB TPpyZa B IIPOU3BOACTBC.

IIpoxo/KUTEIbHOCTH 3aAHATHA: 2 Yaca.

MeToauueckoe ¥ JOKYMEHTAJIbHOE o0ecrneyeHue:

1.Meroanueckne peKOMEH/IAlUU 110 BHITIOTHEHUIO MPAKTUUECKOU PabOTHI.
2.KOHCHIEKT JEeKIUH.

3.JIuctel popmara A4, pyuka, IUHEIKA, KapaHAaIll, KaJbKyJsSTOP.
Jlurepartypa:

H.M.HoBunkuii, A.A.I'opromkut «Opranuzanus Ipou3BOICTBa

OO01mue TeopeTHYECKHE PEKOMEHIANMHU K BHITIOJTHEHUIO TPAKTHYECKOT0

JaHATHA.




Jnumenvrocms npouz80O0CMEEeHHO20 YUKIA — OIIPENEISAETCS KaleHIapHbIM
BpEMEHEM OT 3allyCKa HCXOJHBIX IPEAMETOB TpyJla B MPOU3BOJCTBO 10
IpEeBpAILCHUs UX B U3JIEIIHUE.

COKpaIHGHI/IG JJIUTCIIBHOCTH ITPOU3BOACTBCHHOI'O IIUKIJIA BEJIET:

K IMOBBINICHUIO ITPOU3BOJUTCIIbHOCTHU TPy Aa,

- YJIYUIICHUIO UCITOJIb30BaAHUA HJIOIHEII[Gﬁ;

YIIYYIICHUIO UCTIOIBE30BaHMsS 000pYI0BaHUS;

- CHHXXEHUIO Ce0eCTOMMOCTH MPOAYKIIHH;

YCKOpPEHUI0 000pauyMBaeMOCTH O0OPOTHBIX CPEACTB. JJIUTEIBHOCTD
MIPOU3BOICTBEHHOTO IUKJIA ONpeesieTcs mo hopmyre:

Tu =Ton+ Ta+ Tk + Ttp + T,

rae Tom - onepalioHHOE BpeMS;

T - Bpems Ha TMYHBIE TOTPEOHOCTH;

Tk - BpeMsi KOHTPOJIBHBIX OTICPAIIHIA,

T T p - Bpems TpaHCTIOPTHUPOBAHUS,

Tn - BpeMs mepeprIBOB;

Buowi 0susicenus npeomemos mpyoa OAPA3NIEISIOTCS Ha CIAEAYIOIINE:
- TIOCJIEAOBATCIbHBIN BUJT;

- TapajuIeJIbHbINA BUJI,

- TapaJIeIbHO - TIOCIICIOBATEIHHBIN.

Ilocneoosamenvhviii  6u0  O08uUdICEHUs XAPAKTEPU3YETCS TEM, YTO BCe
MOCJICTYIOIITUE OMEpaIiiy MPOW3BOJACTBEHHOTO TpoOIlecca ¢ MpeAMETaMH Tpy/a
HAYMHAIOTCS TOCJe 00OpabOTKU BCEl MapTUU MPEAMETOB TpyJla Ha Mpeablaylien
ormepanuu. OmnepalMOHHOE BpeMs caMoe JUIMHHOC. TakoW BHJ JIBHOKCHHS
NpeAMETOB TpyJAa MPUMEHSIOT B 3arOTOBUTEIBHBIX W 00padaThIBAIOIIUX II€XaX
CEpUMHOTO  TPOM3BOJICTBA  MPH  M3TOTOBJICHHMM  HEOOJBIIUX  MapTHi
MaJoTPyHOEMKHX MPEAMETOB TPYyAa.

Ilapannenvubiii 6u0 08uUMCEHUU XAPAKTEPU3YETCS TEM, YTO MPEIMETHI TPYy/ia
nepesaloT Ha TMOCJEAYIOIMIME ONepald HEMEIJIEHHO, TMOcCJie BBIOJIHEHUS



NPEABAYIIMX OIepalldii HE3aBUCUMO OT TOTOBHOCTH BCEH MapTUM JCTAIEH.
JIMUTEeNbHOCTh OINEpPallMOHHOTO ILMKJIAa Ha JAHHOM BHUJE JBHXKCHHUS MPEAMETOB
TpyJa HauMeHbIas. [lapanaenbHplii BU ABMKCHUS IPUMEHSIOT BO BCEX I[€Xax Ha
MOTOYHBIX JIMHUSX, a TAaK)Ke B 00padaThIBAIOIIUX U COOPOUYHBIX II€XaX.

Ilapannenvno—nocnedosamenvhulil 6UO O08UNCEHUs XAPAKTEPU3YETCS TEM,
YTO M3TOTOBJICHHE MPEIMETOB TPy/Ja Ha MOCIEAYIOUIEH ONepalii HAYMHAETCS 10
OKOHYaHUsl M3rOTOBJICHUS BCEM NapTUM Ha MPEIbIAYNIEH ONepaluu C TaKUM
pacdeToM, 4TOOBI paboTa Ha KaX0# Oorepalyy Mo TaHHOW MapTUH B IIEJIOM IIUIa
0e3 mepepbIiBOB. B oTIMuuM OT mapayiielbHOTO BUA JBMKEHUS 37€Ch OYIeT JTUIIIh
YaCTHYHOE COBMEILIECHUE BO BPEMEHH BBINOJHEHUE CMEXHBIX omnepaunil. Ecin
TmT.k1<TwmT.K2, TO BO3MOXHO IOJHOE COBMEIICHHE BO BPEMEHU BBIMOJIHEHUS
cMexHbIX omnepamuid. Ecim Tmt.x. 1>TmT.x2, TO BO3MOXKHO JIHIIb YaCTUYHOE
COBMEIICHHE BO BPEMEHH BBINOJHEHUS CMEXHBIX onepanui. [lapamnensHo-
MOCJEeA0BATEIbHBI  BUJ  JBWUXKEHUS HUCIOJB3YIOT TJaBHBIM 00pa3oM B
oOpabaTeIBaronux Iexax. Haubosiee BHITOAHO €ro MPUMEHSTh MPHU BBHIMOJIHEHUU
TPYIOEMKUX WIH NMPU OOJBIIOM KOJIMYECTBE UICHTUYHBIX OTEepaIni.

3aoanue:

1 OHpeI[CJ'H/ITB JIUTCIIBHOCTD IMPpOU3BOACTBCHHOI'O OUKJIa IIpu
MoCJICAOBATCIIbHOM, IIApalUICJIBHOM W IApalJICIIbHO-IIOCICIOBATCIbHOM BHOIaX
ABHXKCHUA IPEAMCTOB Tpyaa.

2. [TocTpoutk rpaduk IBMKEHUS MTPEAMETOB TPYAa ISl KOHKPETHOTO
CiIy4asl.

3. Caenath BBIBOJ, KAKOW BHJ ABHKEHHUS MPEIMETOB TpyJa Hauboee
1esaecoo0pa3Ho MPUMEHSTh B MEXaHO-COOPOYHOM MPOU3BOCTBE.

Hcexoonwie oannvie:

MapuIpyT o0paboTKu JAeTalu;

- MITYYHO-KaJbKYJSIIMOHHOE BpeMsi 00paboTKu;

- KOJIMYECTBO JI€TaJICH B IAPTUU;

- TapTUOHHOE BpeMsi 00paboTKU;

- JITUTENIbHOCTh TEXHOJOTHYECKOTO [IUKIIA Ha KKIYIO OMEPalnIo;

- JJIUTCIBHOCTD pa6oqel71 CMCHBEI.



KouTposbHbIe BONPOCHI
1 Cdopmynupyiite MOHATHE TPOU3BOICTBEHHBIN MTPOILIECC.
2 VYKaxuTe, 4eM XapaKTepPU3yeTCsl MPOU3BOJACTBEHHBIN MpoIiecc?

3  OObsacHUTE, KaK BB MMOHUMAETE MOHITHE OpTraHU3aIUs
IIPOU3BOJICTBEHHOTO Ipouecca’?

4 VYkaxuTe, Ha KaKUX MPUHIMIAX 0a3upyeTcs palluoHaIbHas
opraHu3anus Mpou3BOACTBEHHOIO mpolecca?

5 Ilepeuncnure, kakue OBIBAIOT BUbI JBUKEHUN MTPEAMETOB TPYyIa U
JAlTe KPATKYIO XapaKTEPUCTUKY KaXKI0ro?

6 Urto npencraBiseT 001mas CTpyKTypa TEXHOIOTUYECKOTO Tpoiiecca?

7 YKaXXUT€ OCHOBHOE OTJIMYME TEXHOJOTMUYECKOTO MPOIEcca OT
MIPOU3BOJCTBEHHOIO

Iopsinok BbINOIHEHNS PAdOTHI:

l.ITomyyeHne UCXOAHBIX JAHHBIX JJIS pacyeTa.
2.0O3HaKOMJIEHHUE C LENbI0 U TIJIaHOM PabOTHI.
3.0npeneneHue TUIa MallMHOCTPOUTENBLHOTO IPOU3BOJICTBA.

JlomamHee 3a1anue:
KoHncnexT nexuuii.
JI1 c1p.30-34

IIpakTnueckas padora NeS

Tema 3ansaTus: «TexHUKO-IKOHOMHYECKOE 000CHOBAaHME BHIOOPA
BAPHAHTA HA dTane TeXHUYeCKOH MOATrOTOBKHU NMPOU3BOJACTBAY.

Llenv pabomul: HayunThcs BHIOMpATh U3 HECKOJIBKUX BAPUAHTOB MpOIECcca,
0o0Opy/IOBaHUSI M OCHACTKU ONTUMAJIbHBIN, YJAOBJICTBOPSIOMIUA TEXHUUYECKUM
TpeOOBAaHUSIM U  O3HAKOMHUTHCS C METOAMKOM pacuera ce0ecCTOMMOCTHU
W3TrOTOBJIEHUS MPOLYKIUH, CPABHUBASI HECKOJIBKO BapHAHTOB.

IIpoao/KuTEeILHOCTH 3aHATHS: 2 Yaca.



MeTtoanueckoe M JOKYyMeHTaJIbHOE o0ecredeHmne:

1.Meroanueckre peKOMEH/IAlUU 110 BBITIOJHEHUIO MPAKTUYECKONU pabOThI.
2.KOHCIEKT JIeKIHA.

3.JIuctel hopmarta A4, pyuka, TUHEMKa, KapaHaalll, KaTbKyJISTOP.
Jluteparypa:

H.N.HoBunkuii, A.A.I'opromkus «Opranuzamnus Ipou3BOICTBaY

Oﬁnme TCOPETHYECCKUE PEKOMECHAAIIMH K BBINIOJTHEHHUIO ITPAKTHYECKOI0
3aHATHA.

3aoanue: Paccuutath  TEXHOJOTUYECKYIO  CEOECTOMMOCTh  00pabOTKH
JieTany 1o 0a30BOW U PEKOMEHIyEeMO# TEXHOJIOTHH.

HUcxoonwvie oannwvie:

- OaaHcoBasi CTOMMOCTh 00OpPYAOBaHMUS;

- YCTaHOBJIEHHAs] MOIIHOCTh O00PY/I0BAHUS;

- TOJ0Basi HOpMa aMOPTU3AIIMOHHBIX OTYUCIICHUH
- IITY4YHOE BpeMsi 00pabOTKH JeTallH;

- cpenHss yacoBas TapudHas CTaBKa CTAHOYHHUKA,
- YHUCJO CMEH PabOoThI;

- T0JIOBOM 00BEM BBITyCKA JIETAIIH;

- KO3 UIMEHT ydeTa JTOMOTHUTEILHOMN 3apIlIaThI;

- €JMHBIA COIMAJILHBIN HAJIOT;

CTOUMOCTb OJTHOTO KBT 4 35IeKTposHEeprumu.

HcxomHble TaHHbBIE 3aTpaT M0 CPAaBHUBAEMBIM BapHUaHTaM
TEXHOJIOTMYECKOI0 Mpoliecca sl y100CTBa pacyeToB CBOAUM B Tabmuiy 1.

Ta6muma 1 - UcxoaHbie TaHHBIC 71 PACYETOB



ITokazarenu Ycnosnoe |ba3oBas [IpoekTupyemas
0003HAaYEHUE |TEXHOJOTHS |TEXHOJIOTUs

1 baimaHcoBast CTOMMOCTh Cob
o0opymoBaHus, ThIC. pyo.
2 YcraHoBiIeHHAsI MOITHOCTD P

obopynoBanusi, KBt

3 T'ogoBast HOpMa aMOPTU3ALIMOHHBIX |0
OTYHCICHUH, %o

4 IlItyunoe Bpemsi 00pabOTKH Tt
W3JIeTIUS, MUH.

5 Cpennsisi yacoBas TapudHas CTaBKa |Yep
CTAaHOYHMKA, py0./dac.

6 Yucio cmeH paboThl S

7 'onoBoit 00BEM BbIycKa Aetanield, |Nr
IIT.

8 Koaddumuent yuera Kon
JIOTIOJTHUTEIBbHON 3apIiiaThl, %

9 EnuHblil colualibHbIN HalIo0T,% Kecn
10 Croumocts 1 kBTty, pyO. Con

MeToanyeckue yKazaHus

Jist 06paboTKM wiiu COOPKM OJHOTO W TOTO K€ H3ACNUS MOTYT OBbITh
MPUMEHEHBI PA3IMYHBIE TEXHOJIOTHUECKHE MPOIECChI, UCTIOIb30BAHbI PA3IMYHOE
o0opyJoBaHME U  OCHAcTKa. M3  HECKONBbKHUX BO3MOXHBIX BapHaHTOB
0o0OpyZIOBaHUSI M OCHACTKHM TEXHOJIOT JOJHKEH BBIOpAaTh ONTHUMAJIbHBIH,
YIOBJICTBOPSIONIMI TEXHUYECKUM TPEOOBAaHMUSIM M OO0ECledYrBarOIIUM Haunbosee
BBICOKYI0 3()(DEeKTUBHOCTH IPOU3BOJICTBA.

DkoHomuueckass  d(OPEKTUBHOCTH  TOrO  WJIM  HMHOIO  BapHaHTa
TEXHOJIOTHUECKOI'0 TpoIiecca MOXKET ObITh BBhIpaK€Ha KaK YacTHBIMH TaK M
0000 MIAOIIIUMI TOKA3aTEISIMU.

K vacmuviv nmokazarensim OTHOCATCS:
- Marepuaia;
- TOIUIUBA,

- OJJICKTPOSHCPIUU,



- TPYAOEMKOCTb U3TOTOBJICHUS;

- HUCIOJIb30BaHUE 000PYJOBAHUS IO MOLUTHOCTH U [0 BPEMEHU;
- HCHOJIb30BAHHUE TEXHOJIOTMYECKOTO OCHAILCHUS.

- K obobwarowum 1moxazarensiM OTHOCITCS:

- TOJOBBIE NIPUBEJICHHBIE 3aTPATHI;

- TEXHOJIOTUYEeCKasl WU MOoJIHAsl CeOECTOMMOCTD;

- CPOKH OKYIIa€MOCTH KallUTaJbHbBIX BJIOKECHUMU.

B Tex cayuwasx, korma cpaBHHBacMble BapuaHThl TII He CBs3aHBl €
V3MECHEHUEM KAlUTAIBHBIX BJIOXKEHUW, PACUETHl MPOBOJAT MO TEXHOJIOTHYECKOU
ce0EeCTOMMOCTH.

Texnonocuueckasn cebecmoumocms U3ENHS ONpenesieTcs CyMMOU 3aTpar,
MEHSIIOIIUXCS IPU U3MEHEHUHU TEXHOJIOTMYECKOT0 Ipolecca. Te 3aTparel, KOTOpbIE
HE U3MEHAIOTCA UX BKJIIOYATh HE UMEET CMBICIIA.

TexHonornyeckas ce0€CTOMMOCTb OMPEACIIAETCS:

Cr = 3m+ 330 + 331 + 3am + 3mp,

rae 3M - 3aTpaThl HA MaTEPUAIbI;

331 - 3apriaTa OCHOBHBIX ITPOU3BOJICTBEHHBIX PAO0OUHX;
33H - pacxobl Ha MIEKTPOIHEPTHIO;

3am - aMopTH3alus U coiepKaHue 000pyJOBaHUS;

3mp - pacxo/bl Ha MPUCTIOCOOTIEHHUS.

TexHOTOTMYECKYI0 Ce0eCTOUMOCTh TOJI0BOTO 00bEMa BBIMTyCKa MPOIYKIIUU

OTIPEIEIISIIOT 0 popmyie:

i€ 0- IEpEMEHHBIC 3aTpaThl HA €AUHUILY IPOIYKINH, PYO;
b - ycnoBHO - MOCTOSIHHBIC 3aTpaThl HA BBIITYCK MPOIYKIIUH, PYO;

N - romoBasi mporpaMma BBIIyCKa MPOAYKIUH, PYO.



[Ipu cpaBHEHUHU ABYX BapUAHTOB TEXHOJIOTMYECKOTO MPOLIECCA OMPENEISAIOT
TEXHOJIOTUYECKYI0 CeOECTOMMOCTh IO MEPBOMY M BTOpOMYy BapuaHTam. Jlanee
OMPENIENAI0OT IKOHOMUYECKHU I€JeCO00pa3Hble 00JacTu MPUMEHEHHS 3THX JIBYX
BApUAHTOB TEXHOJIOTHH.

[Ipn cpaBHEHHMU ABYX BapUAHTOB TEXHOJOTUU HEOOXOIUMO OMPENETUTh
KPUTUYECKUNA 00BbEM MPOU3BOJICTBA, IPU KOTOPOM 3aTpaThl 10 0O00OMM BapHaHTaM
paBHbL. JIsi ATOrO COCTaBUM YpaBHEHHUS IS ONPENEICHHUS JBYX BapHAaHTOB
ce0ECTOMMOCTH M3TOTOBJICHHS U3JICTUSI U PEIIUM MX COBMECTHO MO OTHOIICHHIO K

Ctl u C12, xorga Ctl = C12.

Torna kputnaeckuit 00EM TPOU3BOACTBA OYIET PABEH:

rae b1 m b2 - ycrmoBHO - MOCTOSIHHBIE pacXoipl IO TEPBOMY M BTOPOMY
BapUaHTaM;

01 U 02 - IEPEMEHHBIE PACXO/IBI 10 IEPBOMY M BTOPOMY BapUaHTAM.

OnpenenuB BENMYMHY KPUTHYECKOrO OOBEMA MPOU3BOJCTBA, HYXKHO
CPaBHHUTh C IUIAHOBBIM BBITYCKOM JaHHON mpoaykuumu Ne m BbIOpaTh HauOosee
3¢ (HEKTUBHBIN BapHaHT TEXHOJIOTMYECKOTO MPOIEcca.

Ecnu  BHeapeHHe HOBOTO  TEXHOJOTMYECKOrO  Mporecca  TpeOyeT
JOIIOJIHUTENIBHBIX ~ KAllUTAJIBHBIX  BIIOKEHWM, TO CPAaBHEHHE  BAapUAHTOB
HEO0OXOJIMMO OCYIIECTBIIATh MyTEM COIMOCTABIICHHS TOJIOBBIX MPUBEJACHHBIX 3aTpaT
- Krrp. Jlydymmii BapuaHT TEXHOJOTMYECKOrO MpoLecca B 3TOM  Cllyyae
BBIOMPAETCS 10 MUHUMYMY MPUBEIACHHBIX 3aTparT.

[TpuBeeHHBIC 3aTPAThI ONPEACISIOTCS IO PopMyIIe:

riae Ci - cebecTouMocTh 1 - o BapuaHTa TEXHOJIOTHYECKOTO0 Tpoliecca, pyo;

Ki - kanuTanpHble BIOXEHUS 10 | - BApUAHTY TEXHOJIOTHYECKOTO Mpoliecca,
pyo;

En - HopMaTuBHBIN KOd(PIULIIMEHT KanmuTaIbHBIX BioxkeHui, ( En = 0,15 );

N - rogoBast mporpamMma BbIITyCKa U3JENHs], LIT.



["onoBoit sxoHOMHUYECKHH 23P(HEKT OT BHEAPEHUS HOBOT'O TEXHOJIOTHYECKOTO
Mpollecca PACCUMTHIBAETCS KaK Pa3HOCTh MPUBEACHHBIX 3aTpar Mo 0a3oBOMY W
HOBOMY IIPOLIECCAM.

3Hasi TMpPUBEACHHBIE 3aTpaTbl MOXHO OIPEIEIUTh CPOK OKYIaeMOCTH
JIOTIOJTHUTEIIBHBIX KAlMTAJIbHBIX BJIOKCHUM:

rae Ki u Kz - jononuurenbHble KanmuTaabHbIE BIOXKEHUS, PYO;
Cupt ¥ Cyp2 - IpUBEICHHBIC 3aTPaThl CPABHUBAEMBIX BapUAHTOB, PYO.

CpaBHUBaTh JBa BapHaHTa TEXHOJOTMU (0a30BYyI0 M TPOEKTHPYEMYIO)
HEO0OXOIMMO B CIEAYIOIIEH MTOCIEN0BATEIbHOCTH:

1. OnpenensemM TEXHOIOTHIECKYIO ce0eCTOMMOCTh 00paOOTKHU JeTalIH 1O
U3MCHSIOITUMCS CTAThsIM 3aTPaT CICAYIOMNUM 00pa3oM:

rae 3 OCH - OCHOBHas 3apa0OTHasl MjiaTa OCHOBHBIX MPOM3BOJICTBEHHBIX
pabouux, pyoO,

31mom - JAOMONHHUTENbHAS 3apa0OTHAs TjJaTa OCHOBHBIX MPOW3BOJICTBECHHBIX
pabouux, pyo;

3€CH - OTYUCIICHUSI HA COIMAJIbHBIE HYXKJIbl B BHUJIE €IMHOTO COIUAIBHOTO
Haiora (E C H) ¢ ocHOBHOI M NOMOJHUTENHHON 3apaOOTHOM TUIATHI OCHOBHBIX
MIPOU3BOICTBEHHBIX pabodmx, pyo;

3aMm - 3aTpaThl HA AMOPTHU3ALIMIO 000PYOBaHUs, PyO;
39H - 3aTpaThl Ha AIEKTPOIHEPTHUIO, PYO.

2. PaccunThiBaeM cTaThu c€0€CTOMMOCTHU MO BapUaHTaM TEXHOJIOTUYECKOTO
npoiiecca. Jjist y1o0cTBa pacyeToB pe3yabTaThl BEIYUCICHUN CBOJUM B TaOIUILY?2.

Tabnuma 2 CtaTbu ceOSCTOMMOCTH 10 BapHAHTAM TEXHOJIOTHYECKOTO
nporecca



Crartbu 3aTpar bazoBas IIpoexTupyemas

TEXHOJIOTHUS, |TEXHOJOTHUs, pyo.
pyo

1 OcHoBHast 3apaboTHAas TIaTa OCHOBHBIX
MPOU3BOJICTBEHHBIX pabo4uX, pyo.

2 JlonomHuTEeIbHAS 3apa0OTHAS I1aTa
OCHOBHBIX IPOU3BOACTBEHHBIX pabouunx, pyo.

3 OrtuucneHus Ha COIUaIbHbIE HYXX/IbI B
BHJIC €IMHOTO COIIMAILHOTO Hajora, pyo.

4 3arpatrbl HAa aMOPTHU3ALMIO0 00OPYIOBAHUS,
pyoO.

5 3aTpaThl Ha 3JIEKTPOIHEPTHUI0, PYO

6 Utoro: TexHomornveckas ce0ECTOUMOCTb
o0paboTku feranu, pyo.

3 TonoBoii »KoHOMHYECKHH dS(PPEeKT OT BHEAPEHUS PEKOMEHyeMOM
TEXHOJIOTUU 00pabOTKH JeTaliel onpeaensieM:

rie En - HopmaTuBHBIM KOAP(PPHUIMEHT OKYNMAaeMOCTH KalUTaJbHbBIX
BJIOXKCHMH, paBHBIN B pacuere 0,15;

KOHTpOJ]l)HLIe BOITPOCHI

1 Ilepeuncnure OCHOBHBIE 3TAbl KOHCTPYKTOPCKOW MOATOTOBKH
IIPOM3BOJCTBA HOBOT'O U3JIEJIUSA U PACKPOUTE UX COJEPIKAHUE.



2 Kakas ncxoaHast nHpopMarus HeoOXo1uMa JIJIst TPOBEICHHUS
KOHCTPYKTOPCKOM MOATOTOBKHU IPOU3BOACTBA?

3 Uto npencrapisieT coboi pabounii MPOEKT, KaK 3Tar KOHCTPYKTOPCKOM
TIOJITOTOBKY TIPOU3BOICTBA?

4 Kakas nadopMamms COIepKUTCS B TEXHUISCKOM 3aJ]aHUH Ha
KOHCTPYUPOBAHUE HOBOTO U3AEIUSA?

5 HazoBute nyTH yCKOpeHUs KOHCTPYKTOPCKOM MOATOTOBKH
IIPOU3BOJICTBA.

6 Ilpemnoxxute ciocOObI CHMKEHHUS 3aTpaT Ha KOHCTPYHPOBAHHE HOBOT'O
U3JIEIIHS.

7 HCpC‘II/ICHI/ITC OCHOBHBIC ATaIlbl TEXHOJOTHYECKOM ITOATOTOBKH
IIPOU3BOJACTBA U paCKPOﬁTe X COACPIKAHNC.

8 HazoBuTE OCHOBHYIO IOKYMEHTAIIUIO pa3pabaThIBAEMYIO B X0OJI€
TEXHOJIOTUYECKOU MOJTOTOBKU MPOU3BOJICTBA.

9 [Ipennoxxure OCHOBHBIE MYTH YCKOPEHUS TEXHOJIOTUYECKON
IIOATOTOBKH IIPOU3BOJICTBA.

10 Kakwue 3Tanbl TEXHOJOTHYESCKOM IOATOTOBKH IIPOM3BOJICTBA HA BaIll
B3TJISLT SIBJISIFOTCSL HAaubosiee TPyJoEMKUMU?

11 Ha3zoBuTe OCHOBHBIC HAMPABJICHUS YCKOPEHUS TEXHOJOTHUYECKON
MOJITOTOBKH ITPOX3BOJICTBA.

IHopsinok BbINOIHEHUS PA0OTHI:

1.ITony4denune nCXOOHBIX JAHHBIX JUISl pacyera.
2.0O3HaKOMJIEHHUE C LEIbI0 U TIIaHOM pabOThI.
3.0npeneneHue TUIa MallMHOCTPOUTENBHOTO IPOU3BOJICTBA.

JlomaHee 3a1aHue:

KoncnexT nexuuii.
JI1 c1p.30-34

IIpakTueckas padora Ne6



Tema 3ansaTus; «Pacyer noTpedHOCTH B UHCTPYMEHTE
MAIIMHOCTPOUTEIbHOIO NPEANPUSITHS.

Ilenv padomer: O3HAKOMUTHCST C METOJUKOM pacuera NOTpeOHOCTH B
WHCTPYMEHTE U  HAy4YUTbCS  pPaCCUUTHIBATHL  HEOOXOAUMOE  KOJUYECTBO
WHCTPYMEHTa Ha  ONpeAeNEHHBIM  mepuoa  BpeMeHu  (ydacTka, Iiexa,
MaIllMHOCTPOUTEIBLHOTO 3aBOJIA)

IIpomokuTEeIbHOCTD 3aHATHA: 2 Yaca.
MeToauveckoe ¥ JOKYMEHTaJIbHOE o0ecrneueHue:
1.MeTonuueckue peKOMEHIAINH MO BHITIOJIHEHUIO MPAKTUYECKONU PaOOTHI.
2.KOHCIEKT JEeKIUH.
3.JIucter popmata A4, pyuka, TuHEHKa, KapaH/aIll, KaIbKYJISITOP.
Jluteparypa:
H.N.HoBuukwuii, A.A.I'opromikus «OpraHuzamusi Ipou3BOICTBa

Oﬁume TCOPETHYECCKHEC PEKOMECHAAIIMH K BBINNOJTHCHHUIO IIPAKTHYE€CKOIO
JaHATHA.

Jnst onpeneneHuss MOTPEOHOCTH B MHCTPYMEHTE Ha KaKOW-MOO mepuon
BPEMEHU HEOOXOIMMO YCTaHOBUTH HOMEHKJIATYPYy MOTPEOJIIEMOro MHCTPYMEHTA,
pacxoa MHCTPYMEHTA MO KaKJOMY THIIOpPAa3MEpPy M 3arachkl Wi 0OOPOTHBINA (HOH.
MHCTPYMEHTA I10 3aBOJAY B LIEJIOM.

Homenxnamypa yHuBepcaibHOTO MHCTPYMEHTA B CEPUMHOM U MacCOBOM
MPOU3BOJICTBE YCTAHABIMBAETCS MO KapTaM MPUMEHSEMOCTH WHCTPYMEHTA, a B
€AMHUYHOM U MEJTKOCEPUMHOM MPOU3BOJICTBAX - MO KapTaM THUIIOBOTO OCHAIIICHUS
MHCTPYMEHTOM pabouux wmecT. HomeHknatypa chnenuaibHOrO HWHCTPYMEHTA
YCTaHABIIMBAETCS MO KapTaM TEXHOJIOTMYECKUX MTPOLECCOB.

[ToTpeOHOCT, B HWHCTPYMEHTE Ha IUJIAHUPYEMBIH TMEpPUOJ BpPEMEHU
onpenensercs no Gopmyre:

Wi = Upac + Mo6 + Nob. daxr,
rae Mpac - pacxo MHCTpYMEHTA Ha TJIAaHUPYEMBIH TIEPHO]] BPEMEHU;
No06 - HeoOxo MBI 000POTHBIN (DOHT MHCTPYMEHTA,

No6.bakT. - dakTudyeckas BeauynHa o00poTHOro ¢oHAA HA HAyajo
IUTAaHOBOTO TIEPHO/IA;



Pacuer pacxona uHCTpyMeHTA

[IpuMeHnsieTcs Tpu METOJa pacyeTa pacxoia HHCTPYMEHTA!
- CTaTUCTUYCCKUU;

- I10 HOpMaM OCHACTKH;

- 10 HOpMaM pacxojia (UIu pacueTHBIN ).

Cmamucmuueckuii memoo pacuema. Ilpy 3TOM MeTOJI€ MO OTYETHHIM
JAHHBIM 3a MPOUUIbIA Tmepuoa ( OObBIYHO 3a roj) ompenaensercs (paxkTuueckuit
pacxon MHCTpyMeHTa, npuxojsmuiics Ha 100 000 py6nieit BamoBod NpOAYKIUU
wiu Ha 1000 4 paGoTel 000PY/I0BaHUS TOW TPYIIbI, HA KOTOPOl COOTBETCTBEHHO
UCIIOJIb3YETCSI MHCTPYMEHT.

[To akTam yObUIM MHCTPYMEHTA OMpPEAEIAEeTCA €ro PacXo/ U B HATypalbHOM
BBIpQKEHUHU 10 KaxkioMy Buay wid Ty Ha 100 000 pyOmeii BaIoBOM MPOAYKIIUU
Ha BECh BBHIMTYCK B TUIAHOBOM NEPHUOJIC.

CrarucTudecknii METOJ pacyera pacxoda HWHCTPYMEHTA MOXKET JaTh
3HAYMUTENIBHY MOTPEIIHOCTh, MO3TOMY €T0 CIEAyeT NPUMEHATh B €IUHUYHOM U
MEJIKOCEpUMHOM MNPOW3BOACTBAX M JUIS pacdeTa pacxofa HHCTPYMEHTa IO
KOTOPOMY TPYJHO YCTaHOBUTH CPOK CIIyKObI (Hampumep, ciiecapHO-COOPOYHBIN U
HEKOTOPBIE BUbI MEPUTEIBHOTO HHCTPYMEHTA ).

Memoo pacuema no Hopmam ocHacmku. [lon HOpMOM OCHACTKH
MMOHUMAETCS YMCJI0 MHCTPYMEHTA, KOTOPOe JOHKHO OJTHOBPEMEHHO HaXOAUTHCS Ha
COOTBETCTBYIOIIEM pabo4YeM MECTe B TEUEHHME BCEro IUIaHOBOro mepuona. I[lpu
ATOM METOJIE PacX0J HHCTPYMEHTA OnpeaeIsieTcs o hopmylie:

rjae S - ynucio pabovyux, OJJHOBPEMEHHO MPUMEHSIOIINX JaHHbBIN
VHCTPYMEHT;

Ki - 9¥CII0 HHCTPYMEHTOB, KOTOPOE JOJIKHO OJJHOBPEMEHHO HAXOAUTHCS Ha
OJIHOM pabo4eM MecCTe;

Tusu - CPOK CITy>kOBI HHCTPYMEHTA JI0 MTOJTHOTO U3HOCA, MECSII UITH TO/I.

Hopma pacxooa sorcecmrozo uzmepumenvHo2o uncmpymenma ONpeaeseTcs
o ¢hopmyiie:



rae Kiswy - 4ACHO M3MEpPEHUN JaHHBIM HUHCTPYMEHTOM, MPUXOIAIIMXCS Ha
OJIHY JI€Tajlb WX OJHO U3JEIHE;

Tusu - 4nCIHO HSMGPGHHﬁ, KOTOPOC BBIACPIKUBACTCA MCPUTCIICM A0 ITOJIHOT'O
H3HOCA.

Bennunna 4yucina wW3MEpeHUMH 0 TOJHOIO M3HOCA BBIpAXAETCA B
CJEYIOIIEM BHUJIE:

rae Kiswy - 9uCIO WM3MepeHul, NMPUXOIAIIMXCS HAa OJAWMH MHUKPOH HM3HOCA
M3MEPUTEIILHOTO HHCTPYMEHTA;

Ousu- TOMYCTUMBIN M3HOC HHCTPYMEHTA, MKM;

Kpen - JOIMyCTUMOE YHCIO PEMOHTOB (BOCCTAaHOBIJIEHMI) A0 MOJHOTO U3HOCA
MHCTPYMEHTA;

V - xo3(ppuIUEHT IOMyCTHUMOIO0 HM3HOCA MEpPHUTENs, NPH JOCTIKCHUHU
KOTOPOTO UHCTPYMEHT NEPeacTCss KOHTPOJIEPAM.

3aoanue: Paccuntath MOTPeOHOCTh B MHCTPYMEHTE JJIsl KOHKPETHOTO IIeXa
Ha MECSIl U KBapTaJl.

Hcexoonvie oannwvie:
- CyMMAapHO€ MAallIMHHOE BpeMsi pabOThl MHCTPYMEHTA B Hacax;

- BpeMs paboThl HHCTPYMEHTA /10 IOJIHOTO M3HOCA M3MepseMoe B MalumHo
-4acax Ha eIMHUIlY JAHHOTO THIIOpa3Mepa;

- CIPaBOYHBIE IAHHBIE CPETHUX COOTHOIICHUH OTICIbHBIX BUIOB
00paboTKu B 001IeH TPYTOEMKOCTH B CTAHKO-4acax;

- HOPMATHUBLI AOMMYCTUMOTO CTAYMBAHUSA HHCTPYMCHTA,

- HOPMAaTHBBI pacxoja MeTajuiopexyuero nucrpyMmenra Ha 1000 yacos
OCHOBHOT'O TEXHOJIOTUYECKOTO BPEMEHH;

- HOMEHKJIaTypa MoTpedisieMoro HHCTPYMEHTA;

- 3arachbl WJIM 00OPOTHBIN (POH] MHCTPYMEHTA IO 3aBOJY B LIEJIOM ( €CiH
HEO0OXOMMO PacCUUTHIBATh PACX0J MHCTPYMEHTA IO 3aBOAY B LIEJIOM).



Pacuyer 000poTHOIrO (hoHA2 HHCTPYMEHTA

OGopoTHbIll (OHI HHCTPYMEHTa MO 3aBOAY B IICJIOM CKJIaJbIBaeTCS W3
3amacoB MHCTPYMEHTa B IIEHTpaJbHOM HHCTpyMeHTanbHOM ckiaae (LIMC) u
000pOTHBIX (DOH/IOB 1IEXOB.

Obwuti 3anac uncmpymenma 6 I[HC ckitanpIBaeTcs U3 IEPEXOIAIIETO
(pacxogHOTO) M pe3epPBHOIO (CTPAXOBOT0) 3aMacoB.

Obopommunlii  ()oHO yexa COCTOUT U3 MEPeXosAniero (pacxoJHOro) u
pe3epBHOIO (CTPaxoBOI0) 3alMacoB B MHCTPYMEHTAIbHO-PA3IaTOYHOM KJIAJJOBOM
(MPK) nexa, u U3 MHCTPYMEHTA, HaXOJSAIIErOCs Ha pabOUYMX MECTax, B 3aTOUKE,
PEMOHTE U Ha MPOBEPKE.

MunumanvHolil 00IE3aBOACKON 00OPOTHBIM (OHI HMHCTPYMEHTa paBeH
CyMME 3allacoB HWHCTPYMEHTa Ha pabo4yMx MecTaX, B 3aTOYKE, PEMOHTE M
pesepBHoro 3anaca B [{IC u UPK Bcex niexos.

Maxcumanvueiii 000pOTHBIN (QOHII 1O 3aBOJY paBEH MUHUMAJILHOMY 3aracy
IUTIOC pa3Mep napTuu noctaBku uHcrpymenta B LIC.

Cpeousia eenuuuna ooue3aso00cko20 060pomHo20 oHoa paBHa MOTYCYMME
MaKCHMaJIbHOTO 1 MHHIUMAJIBHOTO (DOHTOB.

Konuuecmeo uncmpymenma 6 3amouxe (pemonme u Ha npogepke) a Takxe
WHCTPYMEHTA, MPOJIEKUBAIOIIETO Mepe] 3aTOYKON U mepes] Bblgauei Ha pabouune
MecTa TMOcCle  3aTOYKH, OMpEeNeseTcss  COMIacHO rpaduka, KOTOPBIU
pa3pabarbIBaeTCs ISl KaKJO0r0 KOHKPETHOTO CIIyydast.

Pezepsnvrii  3anac uncmpymenma 6 HPK, co3maBaeMblii Ha Ciaydau
MOBBIIIIEHHOT'O PAacXojia WJIM HECBOCBPEMEHHOIO TMOJYUYEHHS] OYEPEAHOU MapTUu
uHctpymenta u3 LIHUC, oObuno npunumaercs B mnpenenax 0,1... 0,2 %
MaKCUMaJIbHOW BEJWYUHBI TEpPexoJsmiero (pacxoJHOro) 3amaca, T. €. pa3Mepa
MapTUU JOCTABKU MHCTPYMEHTA B LIEX.

Ilepexooawuii  (pacxoouwiti) 3anac uuncmpymenuma 6 HPK cnenyer
ONPENENATh MCXOJ U3 YCTAaHOBJICHHON NMEPHUOJMYECKH IOJAaYl MHCTPYMEHTA W3

1UC.

Obopomuviii (pOHO cheyuarbHo20 UHCMPYMeHma OJisl yexa NIPUHUMAETCS
pPaBHBIM MHUHUMYM JBYM KOMIUIEKTaM (OAWMH Ha pabodeM MecTe, IpYyroul B
pe3epse).

Maxkcumanvuoiii nepexooswuti (pacxoouwiii) 3anac ¢ L[UC paBeH pa3Mmepy
HapTHH MocTaBku MHCTpyMeHTa B LIHC.



Pesepsnuiii (cmpaxoeou) 3anac uncmpymenma 6 LJUC co3naercs Ha ciyvai
3aJ€P>KKH U3TOTOBJICHHS] WJIM MOCTYIUIEHUSI CO CTOPOHBI OYEPEIHOW IMapTUU WIIH
Ha CJIy4Yail YBEJIMYEHHOI'O IO CPAaBHEHUIO C HOPMOW pacxo/1a HHCTPYMEHTA.

Benunuuna ero o0bruHo npunumaetcs B npenenax 20...30% ot naptuu
noctyruieHus: uucrpymenra B [IUC.

IHopsinok BbINOIHEHNS PAdOTHI:

1.ITomy4denune NCXOOHBIX JAHHBIX JUISl pacyera.
2.0O3HaKOMJIEHHUE C LEIbI0 U TIIaHOM paboThI.
3.0npeneneHue TUIa MallMHOCTPOUTENBHOIO IPOU3BOJICTBA.

JlomamHee 3a1anue:
Koncnekr nekuuii.
JI1 c1p.30-34

IIpakTnueckas padora Ne7
Tema 3ansiTusi; «Pacyer JIUTETbHOCTH PEMOHTHOIO MKJIA.

Ilenv padomwi: yiICHUTH METOAMKY pacuera JJIUTEIBHOCTH PEMOHTHOIO
LMKJIA U HAYYNUTHCS COCTABIATH CTPYKTYPY PEMOHTHOT'O LIUKJIA.

IIpomonxkuTeIbHOCTD 3aHATHA: 2 Yaca.
MeToauueckoe ¥ JOKYMEHTAJIbHOE o0ecrneyeHue:
1.Meroanueckre peKOMEH/IalUU 10 BBIMOJHEHUIO MPAKTUYECKOU pabOTHI.
2.KOHCIEKT JEeKIUH.
3.JIuctel hopmarta A4, pyuka, TMHEMKa, KapaHaalll, KaTbKyISTOP.
Jlureparypa:
H.N.HoBunkuii, A.A.I'opromkun «Opraauzanust Ipou3BOICTBa

Oﬁmne TCOPETHYECCKUE PEKOMECHAAIMH K BBINIOJTHECHHUIO IIPAKTHYECKOTO
3aHATHA.

OCHOBHBIMH XapaKTEPUCTHKAMU PEMOHTHOTO IHUKJIA SBJISIOTCS: CIMPYKMypa
U NPOOONAHCUMENLHOCHIb.



Cmpykmypa pemMoHmHO20 Yukia — NEPEeUYeHb M IMOCIEAOBATEIbHOCTh
BBITIOJIHEHUS PEMOHTHBIX paboT B TMEPUOJA MEXAY JABYMS KalUTadIbHBIMHU
PEMOHTaMH.

[TpoaOKUTEILHOCTh MEKPEMOHTHOTO ITMKIa TI[ B OTpa0OTaHHBIX Yacax
onpenensercs mo Gopmyrie:

rie A - HOpPMaTHMBHAs BEJIMYMHA PEMOHTHOTO IHKJIA (OTpeaeiseTcs
BO3pacToOM 00OpYAOBaHUS, AT METALTIOPEKYITUX CTAHKOB Bo3pacToM oT 10 g0 20
et A=230 0 O u);

L= KOOQ(GULHMEHT , yYUTHIIAIOIIMNA TUII TPOU3BOJICTBA;
[ - KOOPGUIKUEHT, yYUThIIAIOMKNA BUJT 00pabaThiBAEMOro MaTepuana;
[y~ KO3 PUIUEHT, yUUThIIAIOIUHN YCIOBUS SKCILTyaTalliu;

Lx - K03hPUIUEHT, yYUTHIIAIOIUA MAaCCOBBIE XapaKTEPUCTUKHU
o0opynoBanus. JUIUTEIHHOCTh MEXPEMOHTHOTO IHUKIA typ U
MEXOCMOTPOBOTO mepuoza ty,onpeaensieTcs Ha OCHOBE:

- HOPOAOJDKHUTCIBHOCTH MCKPCMOHTHOTI'O IUKJIA - TH,

- KOJMYECTBA B IIUKJIE CPEIHUX (Nc), TEKYIIMX PEMOHTOB (Nc) © OCMOTPOB

(no). ;

CrerneHb CIOXXHOCTH PEMOHTA OOOPYIOBAaHUS OIMPEICISIETCS KaTeropuei
CIIOKHOCTH PEMOHTA, 3aBHCSIIUX OT €r0 KOHCTPYKTHUBHBIX M TEXHOJOTHUYCCKUX
0COOEHHOCTEMN.

Hna  oyenxu cpasHumenvHoOU  CIOHCHOCMU METAII000Pa0aTHIBAIOLLIETO,
JepeBo0OpadaThIBAOIIETO 000PYAOBAHMS, IOHEMHO - TPAHCTIOPTHOTO, Ky3HEUHO-
MPECCOBOTO M JIMTEMHOTO B KAyeCTBE JTAJIOHA MPUHATA PEMOHTOCIOXKHOCTb
TOKapHO-BUHTOPE3HOTo cTtaHka 1K62 ¢ BbicoTolM 11eHTpoB 200 MM M pacCTOSHUEM
Mexay uenrpamu 1000 MM, koTopomy npucBoeHa 11 - g KaTeropus CiI0XKHOCTH
PEMOHTa BCEX HUCIOJIb3YEMbIX B Halllel CTpaHe MOeNel 000py/0BaHMs, KaK IO
MEXaHUYECKOM, TaK U 10 JIEKTPOTEXHUUYECKOU YACTH.

JIJisi MIaHOBBIX pPAacueTOB OOBEMOB M TPYMOEMKOCTH PEMOHTHBIX paboT
HapsAIy C KaTeropueu CIOKHOCTH PEMOHTa HUCHOJBb3YIOT MOHATHE "pemonmuas
edunuya"” (p. e.).



HopmatuBbel TpyaOoEMKOCTH PEMOHTHBIX pabOT YCTaHABIUBAIOTCSA IS
Pa3TUYHBIX TUIIOB O0OPYAOBAHMS C YUETOM Xapakrepa paboT U BUIOB PEMOHTHBIX
omepaldii Ha OJHY PEMOHTHYI €IWHHUIY OTIEJIbHO 110 MEXaHHMYECKOW U
AIEKTPUUECKOW YacTH O0OpyAOBaHUSA. AHAIOTHYHO OMPEIEISIIOT MOTPEOHOCTh B
Marepuagax Ha BCE BUJIbI PEMOHTOB M TEXHUUYECKOE OOCITYKMBAaHHE, UCIOJIb3YS
HOPMBI pacxojia MaTepuaioB Ha OJJHY PEMOHTHYIO €IMHULLY.

CpenneronoBoii 00bEM PEMOHTHBIX pabOT B pacuere Ha OJIHY PEMOHTHYIO
CAUHUILY ompenenseTcs no GopmyJe:

rae i tc & to - IIMTENBHOCTE COOTBETCTBEHHO KAIIMTAIIBLHOIO, CPEIHErO,
TEKyLIEr0 PEMOHTOB U OCMOTpPa OJJHOM PEMOHTHOW €IUHULIbI,

[k, I1c, IIT, ITo - Tpym0EMKOCTH (HOPMO-4) COOTBETCTBEHHO KAIlUTAJIBHOTO,
CpPEIHETO, TEKYIIEr0 PEMOHTOB U OCMOTPOB OJHOW PEMOHTHOM €IUHHUILIBI.

Ha ocHoBe paccuutaHHoro o06bEMa pabOT ompenenseTcss HEOO0XO0IAUMOe
KOJIMYECTBO pabouux (ciaecapeii-peMOHTHUKOB).

['me Qcp - TOI0BOI 00BEM ciIecapHBIX paboT, HOPMO-Y;

®np - nelcTBUTENbHBIN TO0BOM (POH BpeMeHU pabOThl OAHOTO paboyero,

K BbITLH. - KO3()PUITUEHT BHITIOTHEHUS HOPM;

AHanornyHbie pacdCThbl BO3MOXKHO MCIIOJIB30BAaTh AJIA PCHICHUA
OpraHn3allMOHHLIX 3a1a4:

- OIIPCACICHUC BO3BMOKXHOCTU U HGJ’IGCOO6p33HOCTI/I CO31aHHuA
CIICHMAJIN3UPOBAHHBIX PCMOHTHBIX 6p1/1ran, Y4aCTKOB,

- pacuera 3arpy3ku 000pyI0BaHMUS;

- IIPUHUMATH 34 OCHOBY IJIA pa3pa60TK1/I Ooiece JJINTCIIbHBIX KBAPTAJIBHBIX
N MCCAYHBIX IIJIAHOB PCMOHTA.

3adanue: Paccuntath JIUTEIBHOCTh PEMOHTHOTO IHMKJIA W COCTABUTH
CTPYKTYPY PEMOHTA JIJIsl KOHKPETHOTO CIIydasi.



Hcexoonwvie oannwvie:

BEJIMUYMHA PEMOHTHOI'O IIUKJIA COIJIACHO HOPMAaTHUBaM PEMOHTA;
- THUI IPOU3BOJICTBA;

- MaccoBas XapaKTEepPUCTHKA 000PYyI0BaHUS;

- pexuMm paboThl 000PYIOBAHUS;

- BuJ 00pabaTbIBAEMOro MaTepuaa;

- KOJMYECTBO 00OPY/IOBaHUA Ha y4acTKe (B 1eXe).

KoHTpoJsbHbIe BOIPOCHI

1 Vkaxute mid pelieHus KakKuX 3a7ad CO3Jal0TCs Ha MPEeANpUSITHH
PEMOHTHBIE CITY>KOBI?

2 Kakue moapasaeieHHsl IIEXOB BXOIST B COCTAB PEMOHTHOTO XO3SIMCTBA
MAIIMHOCTPOUTEIBHOTO MPEANPUITHS?

3 B yewm 3akimtogyaeTcs TEXHHUECKOE 00CITy )KMBaHHE 000pyJ0BaHUS?

4 Ilepeuucnure  BUABL  PEMOHTHBIX  pabOT a1 OCHOBHOIO
TEXHOJIOTUYECKOTO 000PYI0BaHUS TIPEATPHUSATHS.

5 JlaliTe KpaTKyH XapaKTepHUCTHKY palOOT, OXBaThIBAEMBIX CHCTEMOM
MJIAHOBO -MPEeAYNPEIUTETLHOIO0 PEMOHTA 000PYI0OBAHUS.

6 HazoBuTe OCHOBHBIE HampaBlEeHUS TOBBIMICHUS J(PHEKTUBHOCTH

TEXHUYECKOTO 00CITyKMBaHUS u pPEMOHTA 000pyI0BaHUS Ha
MAIIMHOCTPOUTEIBHOM MPEANPUSITUH.

Ipuiaoxenue A

Bun I'pynna Macca, |Ctpykrypa Komuect |Komnuect
000pyI0BaHUS o0opy0oBaHUS |T MEKPEMOHTHO |BO BO

ro quKia TEKyIIUX |IJIAHOBBIX

PEMOHTOB |OCMOTPOB




nC MallIMHbI

Meramunopexymu |Tokapasie, Mo 10 |KP-O-TP-O- 3)
€ CTaHKHU bpesepHbIe, TP-O-TP-O-
U OBaTEHBI TP-O-KP
¢ U IpyTue 10..100|KP-O-O-TP- 12
0-0O-TP-0O-0O-
TP-O-O-TP-
0-O-TP-0O-0O-
KP
Cepir [KP-O-0O-O- 21
e 100 [TP-O-O-O-
TP-O-0O-0O-
TP-O-0-0O-
TP-O-0-0O-
TP-O-0-0O-
TP-O-O-O-KP
Ky3neunonpecco |Moa0ThI Ho 5 [KP-O-O-TP- 12
o€ 000py/I0BaHKE |IITAMIIOBOYHBI 0-0O-TP-0O-0O-
€ ¥ MOJIOTBI TP-O-O-TP-
KOBOYHbBIE 0O-O-TP-0O-0O-
KP
IIpeccrr 0,4...5 |KP-O-O-TP- 16
KPUBOIIIMITHEIE, 0-0O-TP-0O-0O-
TUJIPABINYECK TP-O-O-TP-
ue, 0-O-TP-0O-0O-
TOPU30HTAIBHO TP-O-O-TP-
-KOBOYHBIE U 0O-O-KP
npouune
TUAPABINYECK

O6o03Hauenus: KP - kanuranbubiii peMoHT; O - mnanoBblid ocMoTp; TP -

TEKYIIH PEMOHT:

IHopsnok BeINOIHEHHS PA0OTHI:
1.ITonyueHnne uCXOHBIX JaHHBIX U pacyeTa.
2.03HaKOMJIEHUE C LEIbIO U IJIAHOM pabOTHl.

3.0HPGILGJ'IGHI/I€ THIIAa MAIITKMHOCTPOUTCIILHOI'O ITIPONU3BOJACTBA.

lomamHee 3a1anue:

KoHcniekT neknuil.




JI1 ctp.30-34

IIpakTuyeckasi padbora Ne§
Tema 3ansaTus: «Pacuer noTpedOHOCTH IHEPrUuM Pa3IHUYHBIX BHI0BY.

Ilenvs padomer: O3HAKOMUTBCSI C METOJUKOM pacyeTa MOTPeOHOCTH B
HHEPrOHOCUTENSAX U IPOBECTHU pacyeT JUIsl KOHKPETHOTO Cayyvasi.

IIpoxo/KuTEeILHOCTD 3aHATHS: 2 Yaca.
MeToauveckoe ¥ JOKYMEHTAJIbHOE o0ecrneyeHue:
1.MeTroandeckne peKOMEH/IAIUH 10 BHITIOTHEHUIO MPAKTHUECKOU pabOTHI.
2.KOHCIEKT JEeKIUH.
3.JIuctel popmata A4, pyuka, TuHEHKa, KapaHJalll, KaTbKyJISITOP.
Jlurepartypa:
H.N.HoBunkuii, A.A.I'opromikud «Opranuzanus Tpou3BOICTBa

Oﬁume TCOPETHYECCKHE PEKOMECHAAIIMH K BBINNOJHCHHUIO IIPAKTHYE€CKOI0
3aHATHUA.

PacyeTr moTpedHOCTH B 3J1€eKTPOIHEPIUH

[Tpu pacuere sHEPTOBOOPYKEHHOCTH MPOU3BOJICTBA UCXOISAT U3 OTHOIICHUS
KOJIMYECTBA CHJIOBOM DIIEKTPORHEPTHH, TOTPEONsieMO MpeanpusiTHEM B
HAauOOJBIIYI0 CMEHY K YHCIy MPOU3BOACTBEHHBIX pPabo4nX (OCHOBHBIX U
BCIIOMOTaTeNbHbIX ). COTIACHO CYIECTBYIONUM HOPMAaM CPETHSS
YHEPTOBOOPYKEHHOCTh COCTaBIsgeT 6,5 KBT Ha omgHOrO mMPOW3BOACTBEHHOTO
pabouero.

Pacxon 25IeKTpOsHEpPruM Ha OCBEILICHUE OMNPENENSI€TCS B 3aBUCUMOCTH OT
MJIONIAIM POX3BOICTBEHHBIX MOMEMIEHUN. Y AEIbHBIA PacXo/l 3JIEKTPOIHEPTUHN HA
OCBEILIEHUE 110 HOPMaM B CPEJIHEM COCTaBJIsAET 15 Bt/M.

CoxkparieHue MOTPEOJICHUS DJIEKTPOIHEPTHH MOXKET OBITh JTOCTUTHYTO
nyTéM BHEIPEHUS DHEPTroCcOEpEraomux TEXHOJOTHH, BBIOOpAa O0OpYAOBAHUS
TpeOyeMoro Mo TEXHOJOTMYECKOMY IMPOLIECCY  MOIIHOCTH, OTKJIIOYEHUs
AIIEKTPOIHEPTUU MIPU MPOCTOSIX 000PYI0BAHUS.

[TocnenoBaTenbHOCTD pacucra:



1 PaccumthiBaeM MiaTy 3a YCTaHOBJIEHHYIO MOIIHOCTH OOOpPYJOBaHUS IO
dbopmyuiie:

rae Ht - tapud 3a 1 kBT - 4. anektposnepruu, pyo;
W - ycTaHOBJI€HHAsi CyMMapHas MOIITHOCTh 000py1oBaHusl, KBT.

2 PaccuuThIBaeM OILIATY 32 OCBETUTEILHYIO SHEPTHIO 1O (popMyie:

rae Hr - tapud 3a 1 kBT snekTposHepruu, pyo;
S - nomank y4acTka, nexa, M2,

To - TogoBast MOTPEOHOCTH B JOTOJHUTEIIFHOM OCBEIICHHUH (B 3aBUCHMOCTH
OT CMEHHOTO peXHUMa padOThI);

H» - HOpMa pacxo/a OCBETHUTEIHLHOW SHEPTUM B 3aBUCHMOCTH OT ILIOMIAIN
(YCIIOBHO-TIOCTOSIHHAS BEJIMUHMHA).

3 PaccunThiBaeM 3aTpaThl HA CUJIOBYIO AJIEKTPOIHEPTHUIO MO hopmyJie:

rae Ht - rapud 3a 1 kBT sanexrposnepruu, pyo;

Ny- cymMMapHast MOIIIHOCTh BCEX 3JIEKTPOJIBUTATENICH YCTAHOBICHHOTO
obopynoBanus, KBT;

KB - koa(purmeHT ucnons30BaHus IBUTATEIEH BO BPEMECHH.
[Ipuaumaem KB = 0,6

KM - ko3¢ punmeHT ncnoap30Banmst IBUTATEICH O MOIITHOCTH;
[Ipuanmaem Km = 0,4

K5 - rogoBoii s pextruBHbBIN HOH BpeMeHH paboThl 000pYyI0BaHUS, U,
K3 - koadpuiment 3arpy3ku 060py10BaHUSI IO BPEMEHHU;

[Tpunumaem K3 = 0,9



Kcer - k03¢ (puLMeHT, yUUTHIBAIOIINNA TIOTEPH B CETH;
[Tpunumaem K cer = 1,05

KIIJI - ko3¢ dumueHT moie3Horo 1elCTBUS JBUTaTelIeH CTAaHKOB;
[Tpuaumaem KIIJ[ = 0,68 - 0,75.

4 Oobmas cymMa 3atpaT Ha dJIEKTPUUYECKYI0 SHEPTHIO COCTABUT:

riae Dy - orJiaTa 3a yCTaHOBJIEHHYIO MOIIHOCTD, PYO;

D0 - o1iaTa 3a OCBETUTEIBbHYIO DJIEKTPUYECKYIO SHEPTHUIO, PYO;
3¢ - o1iaTa 3a CUJIOBYIO DJIEKTPUUYECKYIO SHEPTHIO, PYO.
Pacuer noTpe0HOCTH C:KATOT0 BO3yXa

CxaTbld  BO31yX, SIBIISIIOIIUKCS JHEPrOHOCUTENIEM, HCIIOJNb3YeTCId B
IIPOM3BOJICTBEHHOM IIpoLecce Ui  3aXuMa JeTale Ha CHOyTHUKaX, B
PUCHIOCOOJIEHHUSIX, B YCTPOWCTBaX ITHEBMOABTOMATUKH JUIsl 00JyBa JeTallei,
MHCTpyMeHTa U T. 4. [{aBnenune B nHeBMocetu 0,4-0,6 MIla npu uncTore Bo3ayxa
He HuWxke 12-ro knacca 3arpszuéHHoctu no ['OCT 17 433-80. KommnpeccopHbie
CTaHIIMM pPa3MEMIAIOT B CHEHUAIbHBIX MOMEIICHHUSIX, W30JUPOBAHHBIX OT
OCHOBHOTO ITPOM3BO/ICTBA.

CpenHuii 4acoBOW pacxoj CKAaTOrO BO3AyXa HAa TPYIIYy MOTpeOUTENeH
paccumThIBaeTcs 1no hopmyJe:

rae QH - HOMMHAIIBHBIIA PACXOJI CKATOTO BO3IyXa OJHMM MOTPEOHUTENIEM, M>/d
N - yrciio moTpeduTeneu;

Ku - xo3d¢uiueHT HCmoab30BaHMs, PaBHBIM OTHOIICHHIO BPEMEHU 3a
CMEHY, B TEUEHHUH KOTOPOTO PACXOAYETCS BO3AYyX JaHHBIM TOTPEOUTENIEM, K
o011eMy BpeMeHH paboueil Mo3UInH.

[To ycpeiHEHHBIM HOpMaM pacxo/ia CAKATOro BO3AyXa Jisl THEBMATUYECKUX
3@KMMHBIX YCTPOMCTB COCTaBJIeT mopsaka 1,5m%/4.

ITo paccunTanHOMY 00BEMY CKATOTO BO3yXa MOAOMPAIOT 000pYI0BaHUE
KOMITPECCOPHBIX MOCTaHITUH.



s yKpYnHEHHBIX pacuemos nompeOHOCIU 8 CHCAMOM 8030yXe UCXOOIM U3
CRe0YIOWUX HOPM.

- KOJIMYECTBO CTAHKOB, MOJjIexkaIX 00ayBke npuaumaercs 10 - 15% ot
0OILIEr0 KOMYECTBA 11eXa, a PACXO0J] C’KATOro BO3AyXa B cpenHeM 1,5 - 2 m%/4 na
OJINH CTaHOK;

- Ipy 00TyBKE JIeTallel MOCIe MOMKH CPEJIHHUI pacxo CKaTroro Bo3ayxa 1-
1,2M%/4

Ha OJHO YCTAHOBJICHHOC COILJIO,

- Ha OO0OpYJOBaHWH, WMEIOIIEM MPHUCIOCOOJICHHUSI C TTHEBMAaTUYECKUMHU
3akuMaMu (MpuHUMaroT okojo 15-30% oT oOlero konM4ecTBa CTAaHKOB B 1IEXE),
pacxof BO3ayXa B CpeJHEM 10 4M%/4 Ha OJIMH CTaHOK

- pacxo/ BO3/lyXa Ha KaXKIblii THEBMOUHCTPYMEHT B 3aBUCUMOCTH OT €T0
THIA, pasMepa U K03 PUIMEHTa HCIIOIb30BaHUs IPUHUMAIOT 2,5 - 4,5M%/4;

- JUI9 MHEBMATHYECKUX MOABEMHUKOB Tpy3omnoabéMHocThio 170 - 1700
KT IPUHUMAIOT pacxox Bo3ayxa 0,07 - 0,4 v Ha oguH MoaBEM;

- IPU pacObUICHUU KPAaCKHU PACIbUIMTEIEM B 3aBUCUMOCTH OT €T0 THUIA U
JuaMeTpa CoIUIa IIPUHUMAIOT PAcX0J, PaBHbIA 2M>/4.

[Ipy  HEoOXOOUMOCTH  pa3BUBAaTh  BBICOKHME  YCHIIMS  3aKHMa B
TEXHOJIOTHYECKOM  OCHACTKE  HCIIOIB3YIOT  ITHEBMOTHIPONPEOOpa3OBaTeIIH,
MO3BOJISIIOIIME CO3AaBaTh JABJIICHUE B THApOoLMIMHApax a0 25 MIla.

['maposneprus UCIIOJIb3yETCA JUTS obecrieueHus KpETUICHUS
noypabpuKaToB B TEXHOJOTHMYECKON OCHACTKE, I MX TepeMElIeHUs] U T..I.
I'maposneprusi moga€rcsi OT TUAPOCTAHIMN Toj naBieHuem 6 - 8 MlIla, yto
obOecrieunBaeT JOCTATOYHBIC YCHUJIMS MPH KOMITAKTHBIX 3a)KUMHBIX YCTPOMCTBAX.
['maposneprus mogaércs mo CrenualibHbIM YCTPOWCTBAM.

Pacuer norpedHoOCTH rasa

Jlns Ta30BOM CBapKH, Pe3KH, HEOOXOAUMO PACCUUTHIBATH MTOTPEOHOCTh B
ONPEICIIEHHOM KOJIMYECTBE UCITOJIb3yeMoro raza. Hopma pacxoja raza Ha oquH
cBapoYHBIi ocT cocrasiser 0,2 - 0,6 M3/u

Pacuer norpeOHOCTH Mapa

[Tap pacxonyercsd Ha TEXHOJOTHMYECKUE HYKIbI: MOJOTPEB OXJIAXKIAIOIINX
KUJKOCTEN MpH MX MPUTOTOBJIEHUU U BOJbI B MOEYHBIX MAIlIMHAX, CYUIIUIbHBIX
KaMmepax, JUIs OTOIUICHHsI U Jp. BemoMocTs moTpeburteneil mapa COCTaBISETCS C



yKa3aHUEM CBEACHUI, HEOOXOAMMBIX JIJIS OMPEEICHUSI €r0 rOJ0BOr0 pacxoja 1o
KOKJIOMY TOTPEeOUTENI0, IeXy U OTACIbHOMY ydacTKy. JlJis yKa3aHHBIX BBIIIE
nesnel pacxoayercs nap Huzkoro aasieHus (150...400 xITA).

3adanue: Paccunrarh NOTpeOHOCTh B SHEPrOHOCHUTEIISIX TUISL
MEXaHOCOOPOYHOTO LIeXa.

Hcexoonwie oannwvie:
- HOPMBI pacxojia BO3/1yxa, JICKTPOIHEPruu, mapa, rasa;

- KOJHMYECTBO 000PYI0OBaHUS Ka)kJI0I0 HAaUMEHOBAHHMS, YCTAaHOBJICHHOTO B
1IEXE;

- MOIIHOCTbh YCTaHOBJICHHBIX MOTPEOUTENEH CUIOBOU 3IEKTPOIHEPIHH.
KonTpoJibHbIE BOIIPOCHI
1 Kakue BBl 5HEPrUU HEOOXOAUMBI JJI1 TEXHOJIOTHYECKHUX MPOLIECCOB?

2 Kakne TeXHOJIOTHUECKHE MPOIECCHI SBISIFOTCS OCHOBHBIMH
NOTPEOUTEISIMU YPHEPTUU?

3 Yro npenctaBisioT co00il cXeMbl YJHEProcHa0KeHUs 3aBoaa?

IHopsinok BeINoIHEeHHsI PAdOTHI:

1.ITonmy4yeHue UCXOMHBIX JAHHBIX JIJIS pacyeTa.
2.0O3HaKOMJICHUE C IIEJIbIO U TUIAHOM PabOTHI.
3.0npeneneHre TUNa MallMHOCTPOUTENBHOTO MTPOU3BO/ICTBA.

JlomaiHee 3aganue:

KoHcniekT nexknuil.
JI1 c1p.30-34

IMPAKTUYECKASA PABOTA N9

Tema: «OcoOeHHOCTH OpraHu3aIuy MPeIMETHO-3aMKHYThIX yuacTKoB (I13Y)».
Henb: OcBoUTh METOAMKY pacyera pazmepa naptuu aeraiei [13Y.
MarepuanbHOe U TIOKyMEHTaIbHOE 00eCIICUeHHE:

1.Yuebnas aynutopusi.

2.Metoauueckre peKOMEHIAINH 10 BBITIOJTHEHUIO TPAKTUYECKOU PA0OTHI.
3.KOHCIIEKT NEKIMH.

4.JIuctel popmara A4, pyuka, THMHENHKA, KapaHAAlll, KaIbKYJIATOP.



JIureparypa:

H.N.HoBuukuii, A.A.I'opromikun «Opranuzanys Ipor3BOICTBA

Kparkue TeopeTnueckue cBeieHus.

Pacuer pa3mepa napTum erajiei j-ro HAMMEHOBAHHSI.

Omnpenenenne HOPMAIBLHOTO pa3Mepa MapTHH O KaXIOMY J-My HaHMCHOBAHHUIO
JieTajen OCYyIIECTBISICTCS B IBA ATAIla.

Ha mnepBom »srame ycraHaBiMBaeTcs pacyeTHass (MUHUMAaJbHAs) BEJIMYMHA

pa3Mepa mapTHH JeTaneH j-ro HamMeHoBaHus. PacdeT Benetcs o hopmyie

Taomap23
Texnousiorusi 00padoTku aerajeii A, b, B
Ne | Onepanun Hopwmel Bpemenu 1o getajisim, MUH.
n/n A b B
tur | Tos [ Two | Tur | Tns | Tho | tum | Tus | Two
1 | Tokapnas 3,53 [15,0120,0| 3,95 | 150|200 2,82 | 150 | 20,0
2 | ®pesepHas 2,33 |15,0|20,0| 4,75 [ 15020,0| 3,78 | 15,0 | 20,0
3 | mudosansuas | 5,95 | 10,0 | 20,0 | 5,57 | 10,0 20,0 | 7,64 | 10,0 | 20,
Htoro Tro 11,81 | 40,0 | 60,0 | 14,27 | 40,0 | 60,0 | 14,24 | 40,0 | 30,0

(100-a 06) x Y%, tna.t
aod Yt t1

min =

TJIE Olos - JIOITYCTUMBII ITPOLICHT TIOTEPh BPEMEHH Ha MEPEHATIAKy 000pY/I0BAHYIS;

tns 1j — MOJATOTOBUTEITLHO-3AKITFOUUTEIIEHOE BPEeMsl Ha i-i oreparuu j-ro

HaVMEHOBAHUS
W3JICTIMS], MUH.

tij — HOpMa IITYYHOTO BpEMEHH Ha I-1 OIepaliy j-T0 HAMMEHOBAHUS M3/CIIHS, MUH.




M — KOJIMYECTBO OIEPAIHii J-r0 HAMMEHOBAHUS M3ICITHIA.

[To paccmarpruBaeMoMy IIpUMEPY MUHUMATBHBIN pa3Mep MapTUH ACTAICH |-TO

HaNMMCHOBaHHA COCTaBJIICT

_(100-2) x40

_ (100-2) x40
N minj=

=166 wum.; Nmng=——-—— =137 wum. ;
2x11,81 » HminG =TS 1427 2

3a MaKCHMAJIbHBIA pa3Mep MAPTUW JETaled j-TO HAWUMCHOBAaHHS MO OBITh

IPUHSITA MECsYHas MporpaMma Beimycka. [lo paccmaTpuBaemMoMy npumepy:

N min4a = NA =1400 IIIT., N mins=— N5= 2100 IIT.; N meB = NB = 1750 IIIT.

Bropoii atan ompezencHus pasMepa HapTHH JACTaled J-r0 HaMMEHOBaHHS
3aKJII0YAETCS B KOPPEKTUPOBKE MOTYUYECHHBIX Pa3MEPOB MAPTUN JETANEH, T.€. N minj
U Nmaxij. [Ipenen HopMambHOrO (ONTUMAIBLHOTO) pa3Mepa MapTHH OrpaHUuYeH

HEPaBEHCTBOM
N minj Nwuj Nmaxi. (2.29)

KoppekTupoBka npeie/ibHbIX Pa3MepoB MapTHUH JIeTalel |-T0 HaUMEHOBAHHMS
HAYMHAETCS C YCTAHOBJICHHUS yI000IIIIaHUPYEMBIX PUTMOB. Psizibr
yI00OIUIaHUPYEMBIX PUTMOB 3aBUCAT OT KOJMUYECTBA pabouuXx JAHei B mecsie. s

paccMaTpruBaeMoro nmpruMepa TaKOBBIMU pUTMaMu MOTYT ObITh 21,7,3,1 neHs.

Pacuem pumma (nepuooa uepedosanus) napmuu demaeti j-rO HauMe-

Jlp x nmin

HOBaHUA IPOU3BOAUTCH 110 Popmyre R, = Vb

. Ilo paccmarpuBaemomy Ipu-

MEpy pa3Mep pUTMa MapTHid AeTalel J-r0 HAMMEHOBAHHUS COCTABISICT:
Ry4=2,49, Rupa=3 aus;
Ry,5=1,37, Rups=1 neus;
R,3=1,67, Rup.B=3 nHs.

Janee niist Bcex HanMeHoBaHul neraneit [13Y npumensiercst oOmwmii (Mak-



CUMAJIbHBIN M3 BCEX MPUHATHIX) EpUOJ uepeaoBanus. /s paccMaTprsaeMoro
npumepa Rnp = 3 ans. [locne yero KOppekTUpyrOTCs pa3Mephl MapTUi 1eTanei

Ka)XJIOT0 J-r0 HanMeHOBaHus. Pacuer Benerces o Gpopmyiie

NB
Nu = Rnp X E

[To paccmarpruBaeMOMy TIpUMEpY pa3Mep apTHH JCTaNICH |-ro0 HaMMEOBaHUS

COCTaBuI

1400 2100
Nua=3x—— = 200 wm.; Nyp=3x—— = 300 wm.;
21 21
KonuuecTBO mapTuii Mo Kaxxaomy j-My HanMeHOBaHMIO fetanei (X])

omnpenensiercs mo Gopmyie (2.23). [To paccMarpuBaeMOMy PHUMEPY OHO COCTABJISICT

1400 2100 1750
200 300 250

Pacuem xonuuecmea edunuy o60pyodosarnus 1Mo KaxI0u I-i oreparum

BBOJUTCS 110 hopMyJie
Cp,i = ZNJ X tj + ZNJ X tyoj + Ztn3] / F3 X Kg

rae j =1,2,...,N - HOMEHKJIATyp 00pabaThIBaeMbIX JICTaNICH, 3aKPEIUICHHBIX 32
I13VY;
tuoij,; — BpEMsL, 3aTpaurBacMOe Ha TIepeHaIaIKy 000pyI0BaHMS Ha KayKIOM I-i
Orepalyy J-ro HANMEHOBAHHMS JICTAJIN, MUH.
F, — addexruBHbiii poHn BpemeHu pabOThl 00OPYJOBaHMS 3a ILIAHOBBIN
TIEPHO]T BPEMEHH C YUETOM peKrMa PabOThI ydacTKa, MHH.;

K — koapuiimeHT BhINOTHEHUS] HOPM BPEMEHHU.

Jiis paccMaTpuBaeMoro npyuMepa o nepBoi (TOKapHOi) orepai KOJIM4eCTBOX



paboYMX MECT COCTABJISICT

_1400x3,53+2100x 3,95+ 1750x2,82+7 x (20+20+20)+(15+15+15)
Coi1= = 0,96 cranka
21x8x2x0,96x1x60

[Tpunumaem Cpp.1 = 1 cranok. Koadduiment 3arpy3ku o6opy10BaHus

onpeensercs 1mo (GopMmylie U COCTaBISEeT

_Cul _ 095 _
Kg,]— ™ —_ 1 —096

JI71g ocTanbHbBIX onepalyii pacyeT noTpeOHOCTH B 000pyI0BaHUU U KO3 HIIMEeHTa ero

3arpy3Ku MPOU3BOIUTCS aHATIOTUYHO.

B gactaoctn, Cp2 ** 1 m Cop.2 * 1; K.2 “ 1,05; Cp.3=1,75; Cyp.3 7 2; /C3.3* ..U

3aganue:

Bapuant 1

Ha I13Y O6yayt o6pabatsiBaThes 3 Buna aeraneid: A,b u B. Texnonornueckuit
MPOIIECC, HOPMBI IITYYHOTO BPEMEHH lyr, HOPMBI TOATOTOBUTEIBHO-
3aKJTIOYUTENILHOTO BpEMEHU ty; U BpeMsi Ha mepeHanaaky 00opyaoBaHus to
npuBeieHbI B Tabnuie. Mecsunas mporpamma Beimycka Na= 1500 mt, Ny = 2200
T, Ng = 1850 mt. KonmuectBo padouux nuen B mecsie [, = 21 gens. Pexxum
pa6otsl [13Y: Kcw= 2 cMensl. [loTepu BpeMeHH Ha MOIHANIAJIKY 000pYI0BAHUS dos
= 2% oT HOMUHAJILHOTO (h)OH/Ia BPEMEHH.

Texnosorusi 00padoTku aerajeii A, b, B

Ne | Onepauun Hopmel Bpemenu no aeransim, MUH.

/11 A b B

tI.HT t 1.3 t H.O tI.I.IT t 1.3 t H.O0 tH.[T t 1.3 t H.O




1 | ToxapHas 2,53 [14,0119,0| 3,95 | 140|200 | 2,82 | 14,0 | 20,0
2 | ®peszepHas 1,33 | 14,0190 | 4,75 | 140 20,0 | 3,78 | 140 | 20,0
3 | llImudosansuas | 4,95 | 10,0 | 19,0 | 557 [10,0|20,0| 7,64 | 10,0 | 20,
Hroro Tro 8,81 [ 38,0 |57,0|14,27|38,0|60,0 | 14,24 | 38,0 | 30,0
Bapuanr 2

Ha I13Y O6yayt o6pabatsiBaThes 3 Buna aeraneid: A,b u B. Texnonornueckuit

POLIECC, HOPMBI IITYYHOTO BPEMEHHU lur, HOPMBI TOATOTOBUTEIHHO-
3aKJIFOYUTENIBHOIO BPEMEHH tr; M BpeMs Ha epeHal1aiky 000py10BaHus tio
npuBeeHbl B Tabnuie. Mecsiunas nporpamma Boimycka Na= 1300 mt, N5 = 2000
T, N = 1650 mt. KonnuectBo pabouux nueit B Mecsie [, = 20 gens. Pexum
pabotsl [13Y: Kew= 2 cMensbl. [loTepu BpeMeHH Ha MOIHANIAIKY 000pYI0BaAHUS Aos
= 2% OT HOMUHAJBLHOTO (HOHA BPEMEHH.

Texnosiorust 00padorTku aerajeii A, b, B

Ne | Onepauun Hopmel Bpemenu no aeransm, MUH.
n/n A b B
tur | Tus | two | Tur | Tos | Too | tur | tus | Tuo
1 | Tokapnas 2,53 |16,0(20,0| 3,95 |16,0|20,0| 2,82 | 16,0 | 20,0
2 | ®pesepHas 2,33 1 16,0 20,0| 4,75 |16,0|20,0| 3,78 | 16,0 | 20,0
3 | Hlnudosansuas | 4,95 | 12,0 20,0| 557 | 12,0200 | 7,64 | 12,0 | 20,
Htoro Tro 9,81 [ 44,0 60,0 14,27 |44,0|60,0 | 14,24 | 44,0 | 30,0




Bapuanr 3

Ha I13V Oyayt obpabateiBathes 3 Buma netaneit: A,b u B. Texnonorndyeckuii
IPOLIECC, HOPMBI IITYYHOTO BPEMEHHU luwr, HOPMBI TOATOTOBUTEIBHO-
3aKJIFOYUTENILHOIO BPEMEHH tr; M BpeMs Ha epeHa1aiky 000py10BaHus tio
npuBeeHbl B Tabnuie. Mecsiunas nporpamma Boimycka Na= 1450 mt, N5 = 2150
T, Ng = 1700 mt. KonmuectBo padouux nHeu B mecsie [, = 22 nens. Pexxum
pabotsi [13Y: Kew= 2 cMensbl. [loTepu BpeMeHH Ha MOIHANIAIKY 000pYI0BaHUS Aos
= 2% OT HOMUHAJBHOTO (HOHIA BPEMEHH.

Texnousiorust 00padoTku aerajeit A, b, B

Ne | Onepanun HopMsbl BpeMeHH 110 IeTaJIsAM, MUH.
n/n A b B
tur | tos | Two | Tuwr | Uos | Two | tur | Tns | Tuo
1 | TokapHas 3,93 [18,020,0| 3,95 | 18,0200 2,82 | 18,0 | 20,0
2 | ®pesepHas 1,33 [18,0|20,0| 4,75 |18,0|20,0| 3,78 | 18,0 | 20,0
3 | mudosansuas | 595 | 13,0(20,0| 5,57 [13,020,0| 7,64 | 13,0 | 20,
Htoro Tro 10,81 | 49,0 | 60,0 | 14,27 | 49,0 | 60,0 | 14,24 | 49,0 | 30,0
Bapuanr 4

Ha I13Y O6yayt o6pabatsiBaThes 3 Buna aeraneii: A,b u B. Texnonornueckuit

IIPOLIECC, HOPMBI IITYYHOTO BPEMEHH twr, HOPMBI TOATOTOBUTEIBHO-
3aKJIFOYUTENILHOTO BpEMEHH ty; M BpeMs Ha iepeHalaiky 000py1oBaHus tio
npuBeeHbl B Tabnuie. Mecsiunas nporpamma Boimrycka Na= 1350 m, N5 = 2050
T, Ng = 1650 mt. KonmmuectBo padouux nue B mecsie [, = 21 gens. Pexxum
pa6otsl [13VY: Key = 2 cmensl. [loTepu BpeMeHun Ha TOAHANAAKY 000PYAOBAHUS s
= 2% OT HOMUHAIBHOTO (HOH/A BPEMEHH.

Texnousiorust 00padoTku aerajeii A, b, B

/11

Onepauuu

HopMsbl BpeMeHu 10 1eTalisiM, MUH.

b




tur | Tos | two | tur | Tos | Two | tur | tus | Two
1 | Tokapnas 3,93 [15,0120,0| 3,95 | 150|200 2,82 | 150 | 20,0
2 | ®pesepHas 2,33 | 15,0200 4,75 | 15,0|20,0| 3,78 | 15,0 | 20,0
3 | nudosansuas | 6,95 | 10,0 | 20,0 | 5,57 |10,0|20,0| 7,64 | 10,0 | 20,
Htoro Tro 12,81 | 40,0 | 60,0 | 14,27 | 40,0 | 60,0 | 14,24 | 40,0 | 30,0

[Topsiok BBIOTHEHUS PaOOTHI:

1.ITonydeHre NCXOMHBIX JAHHBIX JJIA pacyeTa.

2.03HaKOMJICHHE C TENBIO U TUIAHOM Pa0OTHI.

3.Pacuer JUIMTEIHLHOCTH TEXHOJIOTMUECKOTO IIUKJIA.

4.BbIBOJ 110 pe3yibTaTaM pacueTa.

5.0dopmiieHue u 3amuTa paboThI

Jomannee 3aganue:

KoHcnekr nexui.

JI1 c1p.40-41

INPAKTUYECKASA PABOTA Nel0

Tema: «Pacuer yKpyImTHEHHOTO TakTa (pUTMa) MOTOYHOMN JTUHUI.

Hens: Iloctpoenue cranpapr-miaHa OINDJI  (ogHOmpenMeTHas —MpephIBHO-

II0TOYHasA J'II/IHI/IH).

MarepuanbHOE U JOKYMEHTAIBHOE 00ECTIEUEHHE:

1.YVuebnas aynutopusi.

2.Metoauueckre peKOMEHIAINH 10 BBITIOTHEHUIO MTPAKTUYECKOM PAOOTHI.

3. KoHCIEeKT JeKIu.

4.JIuctel popmara A4, pyuka, THUHENHKA, KapaHAall, KaIbKYJIATOP.

JIuteparypa:

H.1.HoBuukuii, A.A.I'oproiikun «Opranu3anusi Mpou3BOJACTBA»




Kpatkue Teopetrueckue cBeieHus!.

Pacyer yKpynnHEeHHOI 0 TakTa (PMTMA) OTOYHOM JIMHMH. PacueT Benercs no
bopmyre, ananoruunoit onpeaenenuto takra OHI (em. popmyst (2.39),
(2.40)). OnHako 37eCh UMEIOTCSI HEKOTOPbIe 0COOCHHOCTH.

1. [Tockompky OIIIJI, kak mpaBuio, paboTaeT co CBOOOJHBIM TaKTOM
(putMoM), B 3 deKTuBHBIM (OHJ BpEeMEHHU palOOThl JMHUW HE BKJIIOYAIOTCS
peTJIaMeHTUPOBAHHBIC TIEPEPHIBHI.

2. [Ippu wHamuuum Opaka 1O HEKOTOPHIM MPOMEKYTOUHBIM  OIEpaIusM
TEXHOJIOTUYECKOIr0 Mpollecca ONPEAeNAIOTCS CBOS IporpamMma 3amycka M CBOH
TaKT (PUTM) MO KaXKJA0U ONeparnm.

Pacder nmporpammel 3ammycka mpou3BoauTes mo gopmyse (2.42).

Pacyer KoJIMYeCcTBA PA0OYHMX MECT 10 KAK/IO0M I-i onepaiyun v 1o Beeil oToYHoi
Juann. Yuciio pabounx mect (eaunauil ooopymaoBanus) s OITII mo kaxmon i-i
oTepalyy U MO BCE MOTOYHOM JTUHUU B 1EIOM, KOADPUITUEHT UX 3arpy3KH
onpenensroTces Tak ke, kak u st OHIUT (cMm. dopmyinsl (2.45), (2.46), (2.47),
(2.48)). Ilpu sToM cpenHeB3BEIICHHBIN KO3 PUIIMEHT 3arpy3Ku 000py10BaHUS Ha
OIIIJI He nomxken ObITh HIKE 0,75.

SBOYHOE YKCIIO TPOU3BOJICTBEHHBIX paboumnx-oneparopoB Ha O
OTIpEeJIeISIETCs TI0 CTaHAAPT-IJIaHy C YYETOM peXruma paboThl JTMHHUH, 110~
CJIEIOBATEIBHOr0 U MapajuieIbHOrO MHOTOCTAHOYHOT'O 00CITY KUBaHU.
Cnucounas uncieHHocTh (Yen) onpeaensiercs: mo popmylie

Yen, = (1 +(au/ 100)) x Ken x D, Crp / Hos

I71€ Ox — A00ABOYHBIN MPOLIEHT YKCia pabounXx-0MepaTopoB Ha CIy4yail HEBbI-
x0J1a Ha paboTy (OTMYCK, OOJBHUYHBIN JIMCT U T.I1.);
Hosi- HOpMa 00CITy)KUBaHHS padO4YMX MECT Ha I-i orepanumy,

Cpi - IPUHATOE YHCIIO padOYMX MECT Ha I-i omeparvm;

Ky - arciio pabodmnx CMEH B CYTKHU.

IHoctpoenue cranpapr-wiana OIIJL. CtangapT-miian cocTaBisieTcs: Ha MEPUO/]
obopora (T,), paboTa 1o KOTOPOMY MOBTOPSETCS 10 TEX MOP, MOKA JACHCTBYET

JaHHas MPOU3BOACTBEHHAS IporpaMmMa. B nmpakTnueckon AesTEIbHOCTH 3a



Benu4uHYy nepuoaa ooopora OIIII, kak mpaBmiio, MPUHUMAETCS OJTHA CMEHA WU
MOJICMEHBI.

CrangapT-TUian JJMHUAU CTPOUTCs B popme Tadnuisl (puc. 2.20). B neit
(bUKCUPYIOTCS BCE OIEpaluu TEXHOJIOTHYECKOTO MPoliecca U HOPMbl BpEMEHHU UX
BBINIOJIHEHHUS; POCTABJISAETCS TAKT (PUTM) ITOTOKA U ONPEEIsIeTCs] HE00X0IUMMOE
YHCII0 pabovYMX MECT MO KaXI0H ornepanuu (pacyeTHOE U MPUHATOE) U B IIEJIOM 10
JUHUY; TPOU3BOIUTCS 3aKpEIJICHUE HOMEPOB 32 pa00OYMMHU MECTaMU K
omnpenenseTcs 3arpy3ka padouux MecT (B MPOIIEHTAaX U MUHYTaX); CTPOUTCS
rpaduk paboTel 000PYMOBAHMS IO KAXKIOM OMEepaIiiu U paCCUUTHIBACTCS
NoTpeOHOE KOJIMYECTBO MPOU3BOICTBEHHBIX pad0OUMX Ha KaXK0U onepaluu;
CTPOUTCS TpaUK perJsaMeHTaluu TpyJda M0 JUHUU U OCYIIECTBIISIETCS
pacnpeeneHue 3arpy3Ku Mexay MPOou3BOACTBEHHBIMU pa0OuYUMHU ITyTEM 0100pa
paboT; onpenenseTcs OKOHYATeIbHAs YUCICHHOCTh MPOU3BOICTBEHHBIX padounx

C IPUCBOCHHUECM MM YCJIIOBHBIX 3HAKOB HJIM HOMCPOB N YCTAHABJINBACTCS ITOPAIOK

o0crykKuBaHUS PabOUNX MECT.
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- [1€DEXO0/Ibl PAGOYHX C OIHOTO MeCTa Ha Apyroe

Puc. 2.20. Cranaapr-mnan paGors: OIITLT



B kauecrtBe nprMepa paccauTaeM 1 MOCTporM cTaHaapT-TuaH padotsr O (puc.
2.20). Horyctum, nmotpeOyercst i3roToBuTh 3a Mecsiy 12 600 neraneit. B mecsitie 21
paboumii JIcHs, paboTa BesieTcs B iBe cMeHBI. Ileprio o6opoTa mHmy pussT 0,5 CMEHBL
Bpak Ha omeparmsax oTcyTCTBYeT. TeXHOIOrHUeCcKH A MpoIece BKIFOYACT YEThIPE
oneparm: t1 = 1,9 mun.; o = 1,1 Mun.; t3=2,1 MuH.; 44 =1,3mum.

Heo6xomimo paccunrars KITH 1 noctpouts cranpapr-ruian OITIL

ITporpamma BbITycKa 3a 0,5 CMEHBI COCTABIISET:

12600
N =——— =150 wm.
B0 22 w

8x0,5x60
Takr noToka paseH: Iyp = ST 1,6 MyH./mT.

KomyectBo paboumx MeCT Mo pacyeTy COCTaBIIsIeT 4 €IUHULIBL, IPUHUMACTCS 6
©/IHULI, UM MpUCBauBaeTcst Homepa oT 1 1o 6. O6opyaoBaHKE Ha pabOUMX MECTax 2,

3, 5 1 6 3arpy>XeHO HE TOJHOCTHIO.

PacuerHas uncieHHOCTh MPOU3BOICTBEHHBIX pa0OUMX COCTABILIET 6 YENIOBEK, TOCIIEe
peryaMeHTaI|uy Tpy/a IyTeM roadopa paboT (coBMelIeHH Mpodeccuii) 10CTaTouHO
uMeTh 4 yernoBeka B cMeHy. [1ocKobKy JIMHUS paboTaeT B JIBE CMEHBI, YUCJIEHHOCTh

paboumnx COCTaBIIsIET
Un=4x2x 1,1 = 9 yenoBek.

MeToauka pacuera MeKONEePAMOHHBIX 000POTHBIX 32/1€J10B HA
OIIIJL. Kak mpaBuiio, Ha OIIIJI oO6pa3yeTcst yeThipe BUAA 331708
TEXHOJIOTUYECKUE, TPAHCIIOPTHBIE, CTPAXOBBIE U, MEXKOIIEPALIMOHHBIE
obopotHsie. [lepBrie Tpu U3 HUX Takue ke, kak 1 Ha OHIUI, u MmeToauka ux
pacuera aHanoruyHa. YeTBepThiil BUT 3a€7a — MEXKOIEPALITUOHHbBIC
000pPOTHBIE — 3TO KOJIMYECTBO MPEAMETOB TPY/1a, MPEAHAZHAYCHHBIX JJIs
BBIPABHUBAHUS IIPOU3BOJUTEIBLHOCTH HA CMEXKHBIX OINEPALUSIX U HAXOAALIMNXCS

Ha pabo4MX MeCTax B OKUJAHUU ITpoliecca 00pabOTKU. XapaKTepHOU YepTon



00OpPOTHBIX 3aJIETIOB SBISIETCS N3MEHEHUE X BEIMYMHBI HA MIPOTSHDKEHUH Yaca,
CMEHBI, TTOJICMEHBI (TIepro1a 000pOTa) OT HYJIS 10 MAKCUMAJIBHON BETTUYHHBI.
Pa3mepsl ux 00BIYHO HACTOIBKO BEITUKH, YTO BECh pACUET 3aJ€JI0B HAa TAKUX
JIMHUSAX CBOJAT K PACUETy TOJIBKO MEXKOIEPAIMOHHBIX 00OPOTHBIX 33]1€JIOB,
npeHedperas CpaBHUTEIBHO HEOOIBIIION YaCcThIO TPEX MEPBBIX 3a/€JIO0B.

Pacuer MexxonepaliioHHbIX 000POTHBIX 33]1EJI0B MPou3BoIM cTainapt-ruiany OITI
MEXKTy KaXKI0M TTapoi CMEXKHBIX orrepatiyid. JIyist 3Toro Bech repros 000poTta pa3orBacTCs
Ha YacTH (YACTHBIE MIEPUOJIB), KAXKIAs U3 KOTOPBIX XapaKTePU3yeTCs HEM3MEHHBIM YUCIIOM
PaboT eauHHMIT 000PYIOBAHKS Ha CMEKHBIX Orlepariysix. PasMep 000poTHOTO 3a/1ei1a MexIy

JIBYMsI CMEXKHBIMH OTIepaliisiMi Ha Kax1oM yactHoM niepuozie (T) onpenernsiercs mo
hopmyne
Zog =(TXCrpi) i turi(T X Cupi+1) & t wm.i+1

['ne T - yacTHbIN epuo1 pabOThl 000PYAOBAHMS HA CMEKHBIX OIEpalusX,MHUH.;
Cup.i 1 Cup.i +1 - 9ACIIO €AMHHILL 000PYO0BaHUS, PaOOTAOIKX HA cMe | 1 1 +1
ornepanusax B TEYEHUH YaCTHOIO IEPUO1a BpeMeHU 7,

turi M tuwm.i+1- HOPMBI IITYYHOTO BPEMEHH COOTBETCTBEHHO Ha | 1 i+] parusix, MuH.

[pu pacuere BenmurHbl Zog OHa MOYKET OBITH TIOJIOKUTENTHHOM MM OTPHULIATENTHHOM.
[onoxwTensHOe 3HaYEeHNE BEIMUHMHBI 33/1€71a CBUZIETENIHCTBYET 00 YBEJIMYEHNH €TI0 Ha
otpeske T, orpuriarensroe — 00 ymeHbIeanw. [locie pacyera BeMIruHBI 000POTHOTO
3a/1es1a Ha K&KIOM U3 YaCTHBIX TIEPUOIOB MEXK]Ty CMEKHBIMH OIEPALMSMH HA OJTHOM U3

3TUX OTPE3KOB 33/1e71 OyIeT UMETh MAKCUMAJIbHOE 3HAUEHHE. ITO 3HAYECHUE PUHUMAETCS
JUTS OTCUETA Y TIOCTPOESHUS rpadika M3MEHEHHS] 000POTHOTO 3a/1e71a MEXKTY ABYMS

CMC)KHBIMU OIICpalsIMU.

Pacuer MexonepaliioHHOr0 3a/1eJ1a PEKOMEH TYETCsl IPOM3BOIUTH B TAOIMYHOM (hopme

(Tabm. 2.6).

PaccmoTpum npumep pacuera BETUYUHBI MEKOMEPAITMOHHBIX 000POTHBIX

3ajaenoB Ha OIIIJI, crangapT-Tuian paboThl KOTOPOU MpuBeAcH Ha puc. 2.20



Ha camom cTangapT-miiane Wi OTAEIbHO, BBIACIUB U3 HETO BCE dJe
HEO0OXOIUMBIE JIJIsl pacyeTa MeXOoNepalmOHHbIX 00OPOTHBIX 3a]1e7I0B (puC.
2.21), Mexay Kaxao0¥ napoi CMEXHBIX ONepaluii yCTaHABIUBAIOTCS
YacTHBIE MIEPUOJIbI BPEMEHH, B TEUEHHUE KOTOPHIX pab0TaeT HEU3MEHHOE
YUCJI0 eIUHUI] 000py1oBaHus. HanpumMep, TAKMMU 4YaCTHBIMU TTepUOgaMU
MEXTy orneparusamu 1 u 2 SBIsSIIOTCS
Ty, T2, T3, mexay oneparusamu 2 u 3 — 711, T2 u T.4. (cM. puc.2.21).

Jlanee ucxoist U3 3arpy3ku pabourx MECT ONpeAeIIsIeTCs
MIPOJIOJDKUATEILHOCTH KaXkI0T0 YACTHOTO TIEpHOia ¥ 3aHOCUTCS B Tpady 2
tabn. 2.4. Hanpumep, 71 = 45,6 muH., 7> = 165,6 - 45,6 = 120 muH., 73 = 240
- 165,6 = 74,4 muH. B rpade 3 naHHOI TaOIUIBI UCXOMSI U3 HOPM BPEMEHU
Ha BBIMOJHEHUE CMEXHBIX ONepaliii U KOJIUYEeCTBa €IUHUI] 000Dy 10BaHUS
10 TIPUBEJICHHOM BbIlIE (hOpMYJIe OnpeesieTcsl BeITudIuHa 000pOTHOTO
3aziena mo Kaxk1oMy yactHoM nepuony. [locie storo ctpoutes rpaduk
JBUKEHUSI 000POTHOTO 3ajiefia (3MIOPhI 33JIEJI0B) MO KaXA0W Mape CMEKHBIX

omepaluii 3a nepuoji o0oopota (puc. 2.21).
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Puc. 2.21. Tpaduk asixenns 06opoTHBIX 3a7e/108

B rpaduke yka3pIBaroTCsl BEIMYMHA MAKCUMAIBHOTO 000POTHOTO 3a]1e1a MEXIY

Ka)X/I0M Mapoi CMEKHBIX ONEpaIiil ¥ BEIMYMHA MEXKOIEPAITMOHHOTO 000POTHOTO
3ajieyia Ha Hayaso nepuoja ooopora.

NHrepec npencTaBisieT cpeHsisl BETMYMHA MEKOIEPALMOHHOTO 000POTHOIO 331eM1a

MEXTy KKIOW Mapoi CMEKHBIX OTepariyii, KOTopast ONpeensieTcs 1o GopMyrie

Z cp.06.i = Si: To, (273)

rae T, — mepuo 06opoTa TuHUH (17151 paccMarpuBaeMoro npumepa 1, - 240 mun.)
Si — mIo11a1E 3MIOPEI 000POTHOTO 3a]1eNIa MEXKTY TTApO CMEKHBIX OTepaIii
(pacder TuIOIIaACH AIIOP MPUBEACH B Ta0I. 2.6, VI TTapbl CMEKHBIX paruii 1 u 2,

S12= 6148 neraneit/mMuH.).



Tabmua 2.6

Pacuer MERONMEPAHOHHBIX OﬁOpOTHBlX 3aa¢eJ10B

Yac | /Lt IImomane | Touk
THBI | €JIbH SMIOP, a Ha
U | OoCTh Pacuert 3anenoB, mT. JeTaNChi/MHA | DIII0
nep | 4act H. pe
HOJI | HOTO
nepu
ona
Mexny onepanusivu 1 u 2
T 456 |7 12= 451'69"2 _ 451'61"1 = +7 wm. 1938
T. | 120 |z,,= 121(’;‘2 — 1210;‘1 = —46 wm. 2760 46
Ts | 744 17,,=200 - 00 = 139 um. 1450
Hroro 6148
Me:xny onepauusivu 2 u 3
T1 1656 | 7 o 116?51”;1 _ 16;'?"1 = +71wm. 5879 71
T. |744 |7 o= 741'41"0 _ 74;41"2 = —71 wm. 2641
Hroro 8520
Mexnay onepanusamvu 3 u 4
Ti 456 | 74,=22220 222 = 4 22um. 1140
T 120 |7 = 122":1 _ 1210;‘1 = —36 wm. 2150 36
Ts 744 174,=202 - 500 = 114 wm. 512
Hroro 3821
Bcero 18489




Cpennsist BenmmurHa 000POTHOTO 33/1eJ1a MEXKTy onepaiusaMu 1 u 2 COCTaBIIseT:
Z cpos12 = 6148:240 = 25,62 ~ 26 1mIT.; MEXKAY ONEepanusMu 2 U 3:

Z cpos23 ~ 8520 : 240 =36 mT.; Mex Iy oneparusmMu 3 u 4

Z cpos3s =3821:240 - 16 mr.

Benuuuna cpenHero o00poTHOro 3ajefa 1o Bceld IOTOYHOW JIMHUU paBHA CyMMe

CPETHUX BEIIMYNH MEKOPEPAIMOHHBIX 000POTHBIX 33JICIIOB.
B namrem citydae Z cp.os. = 26 + 36 + 16 = 78.

Pa3mep cpenHero 000poTHOro 3a/1el1a Ha JIMHUK IPUMEHSIETCS IIPU pacueTe

HOPMbI HE3aBCPIICHHOI'O IIPOU3BOJACTBA.

Pac4er He3aBepIIEHHOT0 MPON3BOACTBA. CpeiHsAA BETUYNHA HE3aBEPIUICHHOTO
MIPOU3BOJICTBA B HOPMO- Yacax 0e3 ydera 3aTpaT Tpya B IPEIbITYIINX IIeXax

omnpezensercs o popmye (2.66).
Jliist ipuMepa, mpuBeIeHHOTO BbIe: Heps = (6,4: 2) x 78: 60 - 4,16 HOpMO-1.

Cpe)lHee SHAYCHUEC HE3aBCPIICHHOT'O IIPONU3BOJACTBA B HOPMO-4YacCax C YUCTOM

3arpar TpyJa B NpeAbIIyIIUX 1iexax onpenensercs np Gopmyne (2.67).

Bennumnna HE3aBCPIICHHOT'O IMPOMU3BOJACTBA B JICHC)KHOM BbIPA’KCHHUU

orpenensiercs mo gpopmyse (2.63).

Pacuer jumurebHOCTH MPOU3BOACTBCHHOI'0 MUKJIA. I[JII/ITGJ'IBHOCTB

IMPOU3BOACTBCHHOI'O TUKJIA OIIPCACIIACTCA 10 (I)OpMy.He N COCTABJIACT BCIIMUUHY

tu = Z cpoos. X Fp =78 X 1,6: 60 = 2,08 u. (2.74)



3AJTIAHHUE 1

BapuanTt 1

[Totpebyercst m3roroBuTh 3a Mecstl 15 600 neraneit. B mecsitie 21 pabouuii 1eHs,
pabota Benercs B 1Be cMeHbl. [leproa o6opota muanm npusT 0,5 cMeHbl. bpak Ha
orepanusx OTCYyTCTBYET. TeXHOIOTMYECKUI IPOLECC BKIKOYAET YEThIPE onepanuu: t

=29 mun.; t2= 2,1 mun.; 3= 3,1 mun.; t1 =2,3MuH.

Bapuant 2

[Totpebyercs nzroroButsh 3a Mecsl 13500 geraneit. B mecsitie 21 pabounii 1eHb,
pabota Bezaercs B 1Be cMeHkI. [lepron obopora maun npussT 0,5 cMeHbl. bpak Ha
orepanusax OTCYTCTBYET. TeXHOIOTHYECKNN IPOLECC BKIKOYAET YEThIPE onepanunu: ty

= 1,7 mun.; t2= 1,2 muH.; 3= 2,3 mun.; 1 =1,4munH.

Bapuant 3

ITotpeOyercst mzroroBuTk 3a Mecst] 12 000 neraneit. B mecsitie 21 paGounii ieHs, paboTa
Begiercs B 1Be cMeHbl. [leprion o6opota muaun npusst 0,5 cmeHbl. bpak Ha oneparusix
OTCYTCTBYET. TE€XHOIOrMUEeCcKUi MpoIIeCC BKITFOYAET YeThipe onepatuu: tr = 1,0 MuH.; to =

0,9 Mun.; t3=2,0 MunH.; t21 =1,2MumH.

Bapuanr 4

[otpebyercst m3roroButh 3a Mecsitl 14000 netaneid. B mecsie 21 paGounii neHsb, padota



BegieTcst B iBe cMeHbl. [lepron o6opota smamu pussT 0,5 cMeHbl. bpak Ha oreparpsix
OTCYTCTBYET. TEXHOIIOrMYECKHI IPOLIECC BKIIFOYAET YeThIpe oneparmu: t = 2,3 muH.; t2 =

2,2 MyH.; t3=3,3 mun.; t4 =2, 1MuH.

3AJIAHUE 2

Bapuanr 1

Hcxoms w3 3arpy3ku paboumx MECT OIpPeIEUTh MPOAOKUTEIBHOCTD K&KI0r0 YaCTHOTO
nieprojia. YacTHpIMU niepruoaamMu MexIy ornepaipsiMul 1 u 2 siisttores T1, T2 u T3, a

Mexay oneparsiMi 2 1 3 T1 u T2. I'me: T1 = 35,6 mun, T2 = 130 mun, T3 = 75,4 Mun.

Bapuanr 2

Hcxoms u3 3arpy3ku paboumx MECT OMPEICTIUTh POJOIDKUTEIBHOCTD KKIOTO YaCTHOT'O
niepriosia. YacTHeIMU nieproaamMu Mexxty oriepatsivu 1 u 2 ssisttores T1, T2 u T3, a

Mexay oneparmsiMi 2 v 3 T1 u T2. I'me: T1 = 55,6 mun, T2 = 140 mun, T3 = 84,4 MuH.

Bapuant 3

Hcxons 3 3arpy3ku pabourx MECT OIPEIEIUTh IMPOJIOIDKUTEIBHOCTD KKIOTO YaCTHOTO
nieprona. YactHeiMu niepuoaaMu Mexxy onepatisivu 1 u 2 ssisttores T1, T2 u T3, a
Mexy onepatsiMi 2 i 3 T1 u T2. I'ie: T1 = 64 mun, T2 = 145 mMun, T3 = 82 muH.



Bapuanr 4

Hcxons 3 3arpy3ku pabourx MECT OIPEICIUTh IMPOJIOIDKUTEIBHOCTD KKIOTO YaCTHOTO
nieprona. YactHeIMuU niepuoaamMu Mexxy onepatsivu 1 u 2 ssisttores T1, T2 u T3, a
Mexy onepaimsivi 2 1 3 T1 u T2. I'ne: T1 =49 mun, T2 = 128 mun, T3 =79 mun.

[Topsiok BBIOTHEHUS PaOOTHI:

1 .ITony4yeHre NCXOHBIX JAHHBIX JUIS pacueTa.
2.03HaKOMJICHHE C TIENBIO U TUIAHOM Pa0OTHI.
3.Pacuer JIMTEILHOCTH TEXHOJIOTMYSCKOTO IUKIIA.
4.BbIBOJ1 IO pe3yJibTaTaM pacyera.

5.0¢opmieHue u 3anmra padoThI.

Jomannee 3aganue:
Koncrekr nexumi.

JI1 c1p.40-41
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